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Description 

TECHNICAL FIELD 

The present invention relates to a data transmis- 
sion/reception system lor electronic timepieces. More 
specifically, the invention relates to a data transmission/ 
reception system that is capable of reliably executing 
mutual communication between an electronic timepiece 
and an external data transmission/ reception device^ us- 
ing upon timing signals generated by the electronic time- 
piece. 

BACKGROUND ART 

There have heretofore been placed on the market 
electronic digital timepieces, having a wrist-computer 
function, that perform communication with personal 
computers using electromagnetic induction. There have 
also been proposed wrist -type electronic analog time- 
pieces that perform pace adjustment by receiving stand- 
ard time signals from an external standard time. signal- 
gene rating device by utilizing a coil of a converter that 
drives the hands (for example, see Japanese Patent 
Publications Nos. 71 90/1 983 and 7191/1983). In order 
for the timepiece to receive standard time signals of a 
period of one second from an external unit, the receiving 
condition is set by manipulating an external operating 
member such as the crown or the like and, at the same 
time, the frequency-dividing circuit is reset to wart lor the 
input of a standard time signal. When a first standard 
time signal is input, the frequency-dividing circuit is lib- 
erated from the reset condition and a frequency devia- 
tion-measuring circuit starts counting. When a second 
standard time signal is input after one second has 
passed, a frequency deviation counted by the frequency 
deviation-measuring circuit is stored in a frequency de- 
viation storage circuit to finish the automatic pace ad- 
justment. The frequency-dividing circuit is reset again, 
automatically liberated from the reset condition after the 
passage of a predetermined period of time, and the or- 
dinary operation is started. In the above-mentioned op- 
eration, a correct standard time signal of a period of one 
second fed from an external unit is counted by an inter- 
nal counter and the timepiece operation is carried out 
by using this counted value as a subsequent period of 
one second. The standard time signal is received by uti- 
lizing a coil of a converter 

The above-mentioned system is very convenient 
permitting even a finished timepiece to accomplish the 
pace adjustment. The above constitution, however, is a 
one-way communication system in which a timepiece 
receives a correct standard time signal of a period of 
one second from the external unit, which does not re- 
quire the synchronizing operation, discontinues the 
timepiece operation when an external operation mem- 
ber such as the crown is manipulated to receive stand- 
ard time signals, and warts for the arrival of external sig- 
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nals (hereinafter referred to as an open system). 

Therefore, the time must be adjusted again after the 
automatic pace adjustment has been effected. 

In the process of producing electronic timepieces, 

$ furthermore, the module unit and the case are produced 
through separate steps and are finally combined togeth- 
er to finish the' electronic timepiece which is the final 
product. In such electronic timepieces, the procedure for 
carrying out various adjustments such as pace adjust- 

io ment, pace adjustment for temperature or the pressure, 
adjustment for other characteristic values and adjust- 
ment for changes in the pace and characteristics stem- 
ming from the mounting in the case, is executed in the 
stage of the module of before mounting in the case, and 

'5 inspection is carried out again. When the pace and other 
characteristics deviate from the specified values, there- 
fore, the case must be removed and adjustments must 
be carried out again, requiring cumbersome work. 

In order to solve such problems, Japanese Unex- 

20 amined Patent Publication (Kokai) No. 56-158980 dis- 
closes an idea for controlling the internal circuit from the 
outside of the electronic timepiece without removing the 
metallic case without, however, any concrete disclosure 
concerning the communication system or the control 

'25 system but simply employing the aforementioned open 
system. 

Japanese Unexamined Patent Publication (Kokai) 
No. 57-201886 discloses a method in which oscillation 
signals from a quartz oscillator in an electronic time- 

30 piece are received by a microphone, and are compared 
with reference signals to judge deviation in the pace of 
the electronic timepiece, and an adjustment signal is fed 
back to the electronic timepiece. However, even this 
method is based upon a prerequisite of using the open 

35 system in which the operation of the electronic time- 
piece must be halted. 

Moreover. Japanese Unexamined Patent Publica- 
tion (Kokai) No. 55-36764 discloses a technical idea re- 
lated to an analog electronic timepiece in which a coil 

40 for driving a stepping motor receives other signals while 
a drive pulse is not being input to the coil. According to 
this technical idea, a capacitor is connected in parallel 
with the above coil in order to attenuate a generated 
counter electromotive force at an early time. This patent 

45 publication, however, does not at all disclose the mutual 
communication system which is the gist of the present 
invention and does not disclose, either, what signals are 
processed and by what methods. 

tn EP 0 253 227 A1 a data transmission/reception 

50 system for electronic timepieces showing the features 
of the precharacterizing part of claim 1 is disclosed. This 
system is used to adjust the amount of division of a fre- 
quency divider provided in the electronic timepiece. To 
accomplish such adjustment, the electronic timepiece 

55 has to be put onto a support unit having an electrical 
connector which fits into a battery casing of the time- 
piece. On the other hand the support unit is electrically 
connected to an adjustment unit which receives an in- 
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formation about the actual frequency of the oscillator of 
the timepiece, compares this frequency with a reference 
frequency, and outputs a corresponding adjustment sig- 
nal via the support unit to the timepiece. The oscillation 
frequency of the timepiece is measured by sensing the s 
movement of a timepiece motor or the vibrations of the 
timepiece quartz oscillator by inductive or capacitive 
means. 

DISCLOSURE OF THE INVENTION io 

In a conventional electronic timepiece constituted 
as described above and, particularly, in a multi-function- 
al electronic timepiece having a variety of functions, it 
is necessary to suitably and frequently adjust the pace is 
and a variety of functions. Since the open system has 
heretofore been employed as described above, howev- 
er, the operation becomes so complex and cumbersome 
that a user finds it difficult to accomplish the adjustment. 
Or, if the adjustment operation is done, there arouses a 20 
problem in that the adjustment lacks precision. To carry 
out a variety of adjustment operations, furthermore, the 
electronic timepiece must in most cases be once 
slopped. After a predetermined adjustment operation is 
finished, an additional operation must be carried out to 2s 
adjust for the time spent for executing the adjustment 
operation. 

At present, therefore, the users are not enjoying the 
use of the electronic timepieces, inclusive of multi-func- 
tional electronic timepieces, to a sufficient degree in 30 
their perfectly adjusted state. 

The object of the present invention is to provide an 
operation system for an electronic timepiece which is 
very simply constituted, can be simply operated, and 
can be manipulated by anybody at any time easily and 35 
correctly to adjust the pace of the electronic timepiece 
or to adjust various functions of the electronic timepiece 
by eliminating the aforementioned defects inherent in 
the prior art. In particular, the object of the. present in- 
vention is to provide a data transmission/reception sys- 40 
tern which is capable of reliably executing the data trans- 
mission/reception operation between the electronic 
timepiece and the data transmission/reception device 
that supplies a predetermined adjustment signal to the 
electronic timepiece, i.e. , which is capable of reliably ex- 4S 
ecuting the mutual communication between the elec- . 
tronic timepiece and the external data transmission/re- 
ception device maintaining synchronism based upon 
the timing signals generated from the electronic time- 
piece. 50 

More concretely speaking, the object of the present 
invention is to provide a data transmission/reception 
system for wrist -type electronic timepieces that permits 
transmission to, and reception from, an external unit 
without the need of manipulating an external operation ss 
member such as the crown or the like but maintaining 
the hand-driving state, i.e., maintaining the operation of 
the timepiece at all times. 



The present invention accomplishes this object by 
providing a data transmission/reception system for elec- 
tronic timepieces having the features of claim 1 or 18, 
respectively. 

Another object of the present invention is to provide 
a data transmission/reception system in which a recep- 
tion means in the electronic timepiece that receives a 
second data signal transmitted Irom the data transmis- 
sion/reception device is so constituted that the reception 
possible period can be suitably changed, in order to pre- 
vent the infiltration of noise. 

A further object of the present invention is to provide 
a data transmission/reception system for wrist-type 
electronic timepieces which permits transmission to, 
and reception from, an external unit without the need of 
manipulating an external operation member such as the 
crown or the like but maintaining the hand-driving state, 
i.e., maintaining the operation of the timepiece at all 
times, stores motor drive pulses that are generated 
while the data are being transmitted or received, and 
quickly feeds the hands to effect the correction relying 
upon the stored data after the transmission or reception 
has been finished. 

These and other objects are accomplished by em- 
bodiments of the present invention as stated in the de- 
pendent claims. 

The words "first data signal" used in the present in- 
vention stand for a predetermined data signal including 
a timing signal transmitted from the electronic timepiece 
to the external data transmission/reception device, and 
the words "second data signal" stand for a data signal 
obtained through an operational processing by reced- 
ing the first data signal transmitted from the electronic 
timepiece by the data transmission/reception device, 
executing a predetermined operational processing 
based upon the first data signal, and transmitting the 
result thereof from the data transmission/reception de- 
vice to the electronic timepiece according to a predeter- 
mined timing. 

In the specification explaining the importance of the 
timing signal, furthermore, the first data signal may sub- 
stantially stand for the timing signal: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a data transmission/re- r 
ception system comprising a wrist-type electronic 
timepiece equipped with a pace adjusting function 
and a data transmission/reception device according 
to a first embodiment of the present invention; 
Fig. 2 is a block diagram illustrating major constitu- 
ent portions in the wrist-type electronic timepiece of 
Fig. 1; 

Fig. 3 is a block diagram illustrating major constitu- 
ent portions in the data transmission/reception de- 
vice of Fig. 1 ; 

Fig. 4 is a time chart for explaining the operation of 
the first embodiment of the present invention; 
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Fig. 5 is a block diagram illustrating major constitu- 
ent portions in the wrist-type electronic timepiece 
according to a second embodiment ot the present 
invention; 

Fig. 6 is a diagram illustrating the constitution of a 
converter-driving circuit 14 in the wrist-type elec- 
tronic timepiece 1 according to the present inven- 
tion; 1 
Fig. 7 is a block diagram illustrating major constitu- 
ent portions in the wrist-type electronic timepiece 
according to a third embodiment; 
Fig. 8 is a time chart for explaining the operation of 
the third embodiment of the present invention; 
Fig. 9 is a block diagram of a data transmission/re- 
ception system comprising an electronic timepiece 
having an acoustic function and a sound volume- 
adjusting device according to a fourth embodiment 
of the present invention; 

Fig. 10 is a block diagram illustrating major constit- 
uent portions in the electronic timepiece of Fig. 9; 
Fig. 11 is a block diagram illustrating major constit- 
uent portions in the sound volume-adjusting device 
of Fig. 9; 

Fig. 12 is a time chart for explaining the operation 
of the fourth embodiment; 

Fig. 13 is a block diagram of a data transmission/ 
reception system comprising the wrist-type elec- 
tronic timepiece having a sensor function and a 
write control device according to a fifth embodiment 
of the present invention; 

Fig. 14 is a block diagram illustrating major constit- 
uent portions in the wrist-type electronic timepiece 
of Fig. 13; 

Fig. 15 is a block diagram illustrating major constit- 
uent portions in the write control device of Fig. 1 3; 
Fig; 16 is a time chart for explaining the operation 
of the fifth embodiment; 

Fig. 17 is a block diagram illustrating the circuit con- 
stitution, of the electronic timepiece, used for a sixth 
embodiment of the present invention; and 
Fig. 18 is a block diagram illustrating the circuit con- 
stitution on the side of the data transmission/recep- 
tion device according to the sixth embodiment of the 
present invention. 

Best Mode for Carrying Out the Invention 

Embodiments of the data transmission/reception 
system using an electronic timepiece of the present in- 
vention will now be described in detail with reference to 
the drawings. 

Figs. 1 to 3 are block diagrams illustrating a basic 
constitution of the data transmission/reception system 
according to the present invention, i.e., illustrating a da- 
ta transmission/reception system 100 for electronic 
timepieces comprising: 

a data transmission/reception device 2 having a 



transmission/reception means 31 which receives a 
first data signal from an external unit, generates a 
second data signal in response to said data signal 
that is received, and transmits said second data sig- 

5 nal to the external unit; and 

an electronic timepiece 1 equipped with a transmis- 
sion/reception means 15a which transmits the first 
data signal to said data transmission/reception de- 
vice 2, and receives said second data signal from 

io said data transmission/reception device 2; 

the improvement wherein said electronic timepiece 
1 is provided with a timing signal-generating means 
13; said data transmission/reception device 2 is 
provided with a transmission/reception means 31 

15 means for receiving a timing signal TM output from 
the transmission/reception means 15a of said elec- 
tronic timepiece 1 , and said data transmission/re- 
ception device 2 transmits said second data signal 
to said electronic timepiece 1 in synchronism with 

20 the timing signal TM that is received. 

Embodiment 1 

The constitution of the data transmission/reception 

25 system 100 will now be described in further detail as em- 
bodiment 1 . Fig. 1 is a block diagram of a data reception 
system in a wrist-type electronic timepiece equipped 
with a pace adjustment function according to a first em- 
bodiment of the present invention, and wherein refer- 

30 ence numeral 1 denotes a wrist-type electronic time- 
piece equipped with a converter coil 15a for driving the 
hands, and 2 denotes a data transmission/reception de- 
vice equipped with a transmission/reception coil 31 . The 
transmission/reception coil 31 transmits and receives 

35 data to, and from, the coil 1 5a for the converter, i.e., to 
and from, the coil 15a for driving the hands. The data 
transmission/reception device 2 receives, through the 
transmission/reception coil 31 a timing signal generated 
from the converter coil 15a of the wrist-type electronic 

40 timepiece 1, and transmits to the converter coil 15a 
transmission data in synchronism with a timing signal 
that is received. 

Fig. 2 is a block diagram of the circuit of the wrist- 
type electronic timepiece 1 according to the present in- 

45 vention, wherein reference numeral 11 denotes an os- 
cillation circuit which employs a quartz oscillator to gen- 
erate reference signals, 12 denotes a frequency-divid- 
ing circuit which outputs a 1 -Hz signal and a frequency- 
divided signal S1 upon inputting an oscillation signal 

50 from the oscillation circuit 1 1 , and reference numeral 1 3 
denotes a drive-signal-generating circuit which accepts 
the 1-Hz signal from the frequency-dividing circuit 12 
and outputs to a converter-driving circuit, i.e., to a hand- 
driving circuit 14, a motor drive pulse PM as a timing 

55 signal for driving the hands. 

Reference numeral 15a denotes a converter for 
driving a hand 23, i.e., denotes a hand-driving coil pro- 
vided for a hand-driving device 15, the hand-driving coil 
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1 5 working as a transmission/reception coil for transmit- 
ting and receiving the data to, and trom, said data trans- 
mission/reception device 2. 

In this embodiment, a hand drive signal S11 which 
is a hand-moving pulse led to the hand-driving coil 1 5a 
turns into a timing signal TM contained in a first data 
signal S40 that is transmitted to the data transmission/ 
reception device 2 and, hence, the drive signal-gener- 
ating circuit 1 3 also works as a timing signal-generating 
circuit. 

Reference numeral 16 denotes a control signal- 
generating circuit which accepts the frequency-divided 
signal S1, and outputs many control signals, such as 
reception possible signal S2 and like, to place the hand- 
driving circuit 14 in the receiving state. Reference nu- 
meral 17 denotes a gate circuit which inhibits or permits 
the passage of a reception signal S12 received from the 
converter coil 15a depending upon a detect permit sig? 
nal S3 output from the control signal-generating circuit 
16, and reference numeral 1 8 denotes a pace adjust sig- 
nal-detecting circuit which converts the reception signal 
that has passed through the gate circuit 17 into a pace 
adjust signal S4. 

Reference numeral 19 denotes a shift register 
which stores the pace adjust signal S4 from the pace 
adjust signal -detecting circuit 18 in response to a data 
shift signal S5 output from the control signal-generating 
circuit 16, and outputs a data signal D1 and a data signal 
D2. 

Relerence numeral 20 denotes a rewrite judging cir- 
cuit which judges whether the output signal D1 for out- 
putting the data signal stored in the shift register 19 is 
effective or not relying upon a data judge signal S6 out- 
put from the control signal-generating circuit 16, and 
outputs a data rewrite permit signal S7 to the control 
signal-generating circuit 16 when the output signal D1 
is proper. Reference numeral 21 denotes a booster cir- 
cuit which works to boost the voltage in response to an 
erase signal S8 and a rewrite signal S9 output from the 
control signal-generating circuit 16, and outputs a boost- 
ed signal S10 for only a predetermined period of time. 
Reference numeral 22 denotes a pace adjusting amount 
storage circuit constituted by a nonvolatile memory or 
the like, and inputs the data signal D2 from the shift reg- 
ister 19 and the boosted signal S10 from the booster 
circuit 21 , and erases or writes the data relying upon the 
erase signal S8 or the write signal S9 output from the 
control signal-generating circuit 16. Thus, a pace data 
D3 is fed from the pace adjusting amount storage circuit 
22 to the frequency-dividing circuit 1 2. 

Fig. 3 is a block diagram of the circuit of the data 
transmission/reception device 2 according to the 
present invention. The data transmission/reception de- 
vice 2 according to this embodiment is a pace adjusting 
device which receives the hand-moving pulse from the 
wrist-type electronic timepiece 1 as a pace detect signal, 
measures the pace based thereupon, and transmits a 
pace adjust data which is based thereupon. 



Reference numeral 31 denotes the coil fortransmis- 
sion and reception, 32 denotes a transmission/reception 
change-over circuit which controls the change-over op- 
eration to receive a first data signal S40. including a tim- 

5 . ing signal TM from the hand-driving coil 15a and to 
transmit the data to the hand-driving coil 1 5a depending 
upon a change-over signal S21 from a. transmission/re- 
ception control circuit 39 that will be described later, 33 
. denotes a gate circuit which inhibits or permits the pas- 

10 sage of the first data signal S40 that includes the timing 
signal TM, 34 denotes a pace signal-detecting circuit 
which is constituted by a filter circuit 34a and an amplifier 
circuit 34b, inputs the timing signal from the gate circuit 
33 and detects it as a pace detect putse PT, and refer- 

15 ence numeral 35 denotes a period-measuring circuit 
which inputs the pace detect pulse PT, measures an in- 
terval among a plurality of pace detect pulses PT using 
a reference signal SI 3 from a reference signal-gener- 
ating circuit 36, and outputs a measured data D4. 

20 Here, it heed not be pointed out that the first data 
signal S40 and a second data signal S41 , that will be 
mentioned later and are used in the present invention, 
assume the form of electromagnetic signals when they 
are practically exchanged between the electronic time- 
rs piece and the data transmission/reception device. 

Reference numeral 37 denotes a start -of-measure- 
ment storage circuit which, upon the manipulation of a 
switch 38, outputs a system clear signal S22 for initial- 
izing the data transmission/reception device 2 and, at 

30 the same time, outputs a reception permit signal S23, 
so that the gate circuit 33 permits the passage of the 
first data signal S40 from the hand-driving coil 15a, ref- 
erence numeral 39 denotes a transmission/reception 
control circuit which inputs the pace detect pulse PT and 

35 outputs many control signals such as a change-over sig- 
nal S21 and like signals to place the transmission/re- 
ception change-over circuit 32 in the transmitting state, 
and reference numeral 41 denotes a pace adjusting 
amount operation circuit which inputs the measured da- 

40 ta D4 and starts operating the amount of pace adjust- 
ment in response to an operation instruction signal S24 
output from the transmission/reception control circuit 
39. After the operation is finished, the pace adjusting 
amount operation circuit 41 outputs an adjustment 

45 amount data D5 and outputs an operation end signal 
S25 to the transmission/reception control circuit 39. Ref- 
erence numeral 42 denotes a transmission data prepa- 
ration circuit which inputs the adjustment amount data 
D5 from the pace adjusting amount operation circuit 41 

50 and converts it into a data signal D6 in the form of a 
binary code, 43 denotes a rewrite command-forming cir- 
cuit which forms a data signal D7 having such a meaning 
that the data signal D6 will now be transmitted to the 
wrist-type electronic timepiece 1 , reference numeral 45 

55 denotes a display circuit constituted by a converter cir- 
cuit which inputs the adjustment amount data D5 trom 
the pace adjusting amount operation circuit 41 and con- 
verts it into ppm or a daily variation from a reference 
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value and a drive circuit for driving a display unit 46 
equipped with LCD and the like. 

Reference numeral 44 denotes a data transfer cir- 
cuit which accepts the data signal D6 and the data signal. 
D7, and is latched by a latch signal S26 which is output 5 
from the transmission/reception control circuit 39, and 
outputs a transmission signal S2B in which the data sig- 
nal D7 and the data signal D6 are transformed into serial 
data in response to clock signals S27 from a clock-gen- 
erating circuit 40 that will be described below. The trans- 
mission signal S28 is transmitted as a second data sig- 
nal S41 from the coil 31 to the side of the electronic time- 
piece 1. 

Reference numeral 40 denotes a clock generating 
circuit which outputs the clock signal S27 for driving the 
data transfer circuit 44 in response to a start signal S29 
output from the transmission/reception control circuit 
39. Further, a transmission end signal S30 output from 
the transmission/reception control circuit 39 resets the 
start-of- measurement storage circuit 37 to initialize the 
data transmission/reception device 2 and, at the same 
time, the gale circuit 33 inhibits the passage of a timing 
signal from the hand-driving coil 15a. 

Next, the operation of the data reception system of 
the wrist-type electronic timepiece 1 equipped with the 
pace adjustment function constituted as described 
above, will now be explained with reference to a time 
chart shown in Fig. 4. In an ordinary operation of the 
wrist-type electronic timepiece 1, the drive signal-gen- 
erating circuit 13 receives a 1-Hz signal from the fre- 
quency-dividing circuit 12 and outputs a motor drive 
pulse PM which is a timing signal. The hand-driving cir- 
cuit 14 receives the motor drive pulse PM and feeds the 
hand drive-driving signal S11 to the hand-driving coil 
1 5a which then drives the hand-driving device 23 to dis- 
play the time while effecting the one-second hand move- 
ment. After the one-second hand movement is finished, 
the control signal-generating circuit 16 receives the fre- 
quency-divided signal S1 from the frequency-dividing 
circuit 12 and outputs a reception possible signal S2 to 
change the hand-driving circuit 14 over to the receiving 
state, such that a transmission signal S28 from the data 
transmission/reception device 2 is received by the hand- 
driving coil 15a. At the same time, the control signal- 
generating circuit 16 outputs a detection permit signal 
S3 so that the gate circu it 1 7 permits the passage of the 
received signal S12. Thus, the wrist-type electronic 
timepiece 1 finishes its hand-moving operation and is 
held in a reception possible state for the period of the 
reception possible signal S2 until the next hand-moving 
operation. 

|n order to receive the timing signal TM from the 
wrist-type electronic timepiece 1 , on the other hand, the 
data transmission/reception device 2 is, first, initialized 
by manipulating the switch 38. Upon manipulating the 
switch 38, the start-of-measurement storage circuit 37 
outputs a system clear signal S22 and a reception per- 
mit signal S23. In response to a change-over signal S21 



output from the transmission/reception control circuit 39 
or the system clear signal S22, the transmission/recep- 
tion change-over circuit 32 is changed over to the re- 
ception mode so as to receive the timing signal TM from 
the wrist-type electronic timepiece 1 . At the same time, 
in response, for example, to the system clear signal S22, 
the rewrite command-forming circuit 43 forms and out- 
puts the data signal D7. The reception permit signal S23 
from the start-of-measurement storage circuit 37 con- 
trols the gate circuit 33 to permit the passage of the tim- 
ing signal TM from the transmission/reception coil 31. 
The timing signal TM of the wrist-type electronic time- 
piece 1 that is received during this state passes through 
the gate circuit 33 and is input to the pace signal-detect- 
ing circuit 34 which then detects a pace detect pulse PT 
which is a first timing signal TM (timing t1 in a time chart 
of Fig. 4). A period-measuring circuit 35 starts counting 
the reference signals SI 3 produced by the reference 
signal-generating circuit 36 from the moment t1 when 
the first pace detect pulse PT1 was input. 

Then, the wrist-type electronic timepiece 1 outputs 
a next timing signal TM, which is then received by the 
transmission/reception coil 31, whereby the pace sig- 
nal-detecting circuit 34 outputs a second pace detect 
pulse PT2 (timing t2 in the time chart of Fig. 2). The pe- 
riod-measuring circuit 35 then stops counting the refer- 
ence signals S1 3 and outputs measurement data D4. 
At the same time, upon receiving the second pace de- 
tect pulse PT2, the transmission/reception control circuit 
39 which is the reception timing signal-generating 
means sends an operation instruction signal S24 to the 
pace adjusting amount operation circuit 41 which then 
starts operating the pace adjusting amount and outputs 
an adjusting amount data D5 after the operation is fin- 
ished and further outputs an operation end signal S25 
to the transmission/reception control circuit 39. The ad- 
justing amount data D5 output from the pace adjusting 
amount operation circuit 41 is converted into a data sig- 
nal D6 in the form of a binary code through the trans- 
mission data-forming circuit 42. The adjusting amount 
data D5 is converted into a daily variation through the 
display circuit 45 and is displayed on the display unit 46. 

The wrist-type electronic timepiece 1 outputs a fur- 
ther timing signal TM which is then received by the trans- 
mission/reception coil 31 , whereby the pace signal-de- 
tecting circuit 34 outputs a third pace detect pulse PT3 
(timing t3" in the time chart of Fig. 4). Then, the trans- 
mission/reception control circuit 39 that is receiving the 
pace detect pulse PT3 outputs a latch signal S26, so 
that the data signal D7 and the data signal D6 are stored 
in the data transfer circuit 44. 

, The transmission/reception control circuit 39 lurther 
outputs a change-over signal S21 (t3* in the time chart 
of Fig. 4) in synchronism with the pace detect pulse PT3 
to place the transmission/reception change-over circuit 
32 in the transmitting state. In response to a clock signal 
S27 from the clock-generating circuit 40 operated by a 
start signal S29 that is produced next from the transmis- 
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s ion/reception control circuit 39, the data signal D7 and 
the data signal D6 stored in the data transfer circuit 44 
are successively output as transmission signals S28. 

The transmission signals S28 are transmitted to the 
wrist-type electronic timepiece 1 via the transmission/ 
reception change-over circuit 32 and the transmission/ 
reception coil 31 . After the transmission signals S28 are 
transmitted, the transmission/reception control circuit 
39 outputs a transmission end signal S30. The timings 
lor transmitting the above series of transmission signals 
S28 are in agreement with the state where the control 
signal-generating circuit 16 in the wrist-type electronic 
timepiece 1 is outputting the reception possible signals 
S2, i.e., in agreement with the receiving state of the 
wrist-type electronic timepiece 1 as represented by the 
change-over signal S21 and the reception possible sig- 
nals S2 of the wrist-type electronic timepiece 1 in the 
time chart of Fig. 4. 

The transmission end signal S30 from the transmis- 
sion/reception control circuit 39 is input to the start-of- 
measurement storage circuit 37; i.e., the start-of-meas- 
urement storage circuit 37 is reset, the reception permit 
signal S23 is no longer output, and the gate circuit 33 is 
closed. Thus, one pace adjusting operation is finished. 
The pace adjusting operation can be carried out again, 
as desired, by depressing the switch 38. 

The transmission signal S28 transmitted from the 
data transmission/reception device 2, on the other hand, 
will be received by the hand-driving coil 1 5a ol the wrist- 
type electronic timepiece 1. The operation will be de- 
scribed hereinbelow. In the wrist-type electronic time- 
piece 1 , the reception possible signal S2 output from the 
control signal-generating circuit 16 changes the hand- 
driving circuit 1 4 over to the receiving state, whereby the 
transmission signal S28 constituted by a data signal D7 
and a data signal D6 transmitted from the data trans- 
mission/reception device 2. is received by the hand-driv- 
ing coil 15a as a reception signal S1 2. 

The reception signal SI 2 that is received passes 
through the gate circuit 17, is detected by a pace adjust 
signal-detecting circuit 16, and is output as a pace adjust 
signal S4. The pace adjust signals S4 that are detected 
are successively stored in the shift register 19 in re- 
sponse' to data shift signals S5 output from the control 
signal-generating circuit 16. When the pace adjust sig- 
nals S4 are stored, the data signal D7 is output as a data 
signal D1 to the rewrite judging circuit 20, and the data 
signal D6 is output as a data signal D2 to the pace ad- 
justing amount storage circuit 22. 

After having output the data shift signal S5, the con- 
trol signal-generating circuit 1 6 outputs a data judge sig- 
nal S6 to the rewrite judging circuit 20. The rewrite judg- 
ing circuit 20 judges whether the data signal D1 is proper 
or not, and outputs a data rewrite permit signal S7 when 
the data signal D1 is properly received. When the rewrite 
judging circuit 20 so judges that the data signal D1 is 
not proper, no data rewrite permit signal S7 is output, 
and the pace is not adjusted. 



Upon receipt of the data rewrite permit signal S7, 
the control signal-generating circuit 1 6 outputs an erase 
signal S8 to set the pace adjusting amount storage cir- 
cuit 22 to the erase mode and, at the same time, ener- 
gizes the booster circuit S21, so that the data in the pace 
adjusting amount storage circuit 22 is erased by a boost- 
ed signal S1 0. Then, the control signal generating circuit . 
16 outputs a write signal S9 to set the pace adjusting 
amount storage circuit 22 to the write mode and. at the 
same time, energizes the booster circuit 21 so that the 
data signal D2 which is the adjusting amount data is writ- 
ten into the pace adjusting amount storage circuit 22 in 
response to the boosted signal S1 0. Adjustment of pace 
is thus finished. 

According to the timepiece of the above-mentioned 
embodiment which produces the hand-moving pulse 
every second, there is no need to provide any special 
clock pulse circuit since the hand-moving pulse having 
a period of one second itself can be used as a timing 
signal. 

As will be obvious from the above-mentioned em- 
bodiment, the data transmission/reception system using 
an electronic timepiece of the present invention has a 
technical feature in that a casting vote for manipulating 
the data transmission and reception is provided on the 
side of the electronic timepiece making it possible toad- 
just the pace without halting the operation of the elec- 
tronic timepiece, as well as to adjust characteristics re- 
lated to various functions and to effect compensation 
operations arbitrarily and at any time. 

That is, when the first data signal or the second data 
signal is exchanged between the electronic timepiece 1 
and the data transmission/reception device 2 like in a 
customary manner, the data transmission/ reception de- 
vice 2 may output all of its control instructions to transmit 
and receive the data signals. On the side of the-elec- 
tronic timepiece, however, it is quite uncertain when the 
pulse signals for the above operations will be received. 
In order to execute the adjusting operations, therefore, 
the operation must be halted on the side of the electronic 
timepiece, resulting in the occurrence of the problems 
mentioned above. 

In order not to halt the operation of the electronic 
timepiece, furthermore, the circuit for executing the 
arithmetic operation must inevitably be fabricated to in- 
clude a storage circuit; i.e., the circuit becomes bulky 
affecting the size and cost of the electronic timepiece. 

According to the present invention, therefore, the 
electronic timepiece does not contain a large operation 
circuit and is hence driven with a power source which is 
as small as possible. In transmitting or receiving the da- 
ta, an initiative for transmitting or receiving the data is 
given to the side of the electronic timepiece which has 
many limitations, so that a variety of adjustment opera- 
tions can be executed without halting the operation of 
the electronic timepiece, and the electronic timepiece is 
permitted to carry out important processing while trans- 
mitting and receiving the data. 
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Concretely speaking, the electronic timepiece 1 is 
provided with timing signal-generating means, and a 
predetermined timing signal is transmitted from the elec- 
tronic timepiece 1 to the data transmission/reception de- 
vice 2 while a drive signal for driving the hands of the 
electronic timepiece is not being input, and a data relat- 
ed to the result of a particular processing is received 
from the data transmission/reception device 2 while the 
drive signal for driving the hands is not being input. 

That is, in the present invention, when the data sig- 
nals are to be transmitted and received, the timings for 
executing predetermined operations are all determined 
by the electronic timepiece. Therefore, the constitution 
is simplified, energy is consumed in reduced amounts, 
and the cost is decreased. 

That is. the above-mentioned first embodiment of 
the present invention is concerned with a data transmis- 
sion system 100 for electronic timepieces comprising a 
data transmission/reception device 2 which generates 
a data signal, and an electronic timepiece 1 which re- 
ceives the data signal Irom said data transmission/re- 
ception device 2 by utilizing a coil 15a for driving the 
hands, wherein said electronic timepiece 1 is provided 
with a timing signal-generating means 13 which gener- 
ates a timing signal TM, said data transmission/recep- 
tion device 2 is provided with a transmission/reception 
means 31 for receiving the timing signal TM which is a 
first data signal output from said coil 15a for driving the 
hands, and said data transmission/reception device 2 
transmits a second data signal obtained through a par- 
ticular operational processing in synchronism with the 
timing signal TM that is received. 

In the above-mentioned embodiment, furthermore, 
the timing signal-generating means 13 also works as a 
drive signal-generating circuit, and the timing signal TM 
becomes a hand drive-driving signal S11 . 

Moreover, the data transmission/reception device 2 
has a transmission/reception control circuit that oper- 
ates in synchronism with the timing signals TM to trans- 
mit the data signals among the consecutive timing sig- 
nals. 

That is, in the data transmission/reception system 
using the electronic timepiece according to the present 
invention, it is important that the electronic timepiece 1 
is so constituted as to rewrite the data in the electronic 
timepiece 1 in response to the second data signal trans- 
mitted from the data transmission/reception device 2. 

The electronic timepiece according to the present 
invention further has a data signal detection permitting 
means 17 which, after having generated the timing sig- 
nal TM, receives the second data signal transmitted 
from the data transmission/reception device 2 for only 
a predetermined reception possible time. 

The electronic timepiece 1 has means 15 for driving 
the hands such as conversion means having a function 
for converting a voltage into a rotational driving force 
like a pulse motor or the like, and wherein the coil 15a 
for driving the hands also works as the transmission/re- 



ception means, to which only, however, the invention is 
in no way limited, and a transmission/reception coil may 
be separately provided. 

In the present invention, the data signal detection 
5 permitting means 1 7 is so constituted as to be operated 
by the detection permit signal S3 that sets a reception 
possible period in the hand non-driving period between 
the converted drive signals S11 . 

In the present invention, furthermore, the data 
transmission/reception device 2 generates a second da- 
ta signal S41 obtained through a predetermined opera- 
tional processing in synchronism with the timing signal 
TM contained in the first data signal transmitted from the 
electronic timepiece 1 . 

Embodiment 2 

Next, a second embodiment related to the data 
transmission/reception system using the electronic 
timepiece according to the present invention will be de- 
scribed with reference to Fig. 5. 

Fig. 5 is a block diagram of the circuit of the wrist- 
type electronic timepiece 1 according to the second em- 
bodiment of the present invention. This embodiment 
deals with a dress watch having hour and minute hands 
only. In the case of a timepiece having two hands, the 
motor drive pulse is output every after 20 seconds. 
When a conventional pace measuring means is used, 
therefore, the measuring time becomes too long. 

Accordingly, provision is made of a pace signal-gen- 
erating circuit 52 which inputs a 1-Hz signal from a fre- 
quency-dividing circuit 50 and outputs a pace measur- 
ing pulse PH of such a pulse width that does not drive 
the pulse motor maintaining a period of one second, in 
order to shorten the measuring time. According to this 
embodiment, the pace measuring pulse PH output from 
a pace signal-generating circuit 52 is used as a timing 
signal TM instead of using the motor drive pulse PM out- 
put from a drive signal-generating circuit 51 maintaining 
a period of 20 seconds. 

In Fig. 5, the same reference numerals as those of 
Fig. 2 denote the same constituent members and their 
description is not repeated here. 

Fig. 6 is a diagram illustrating a concrete constitu- 
tion of the hand-driving circuit in the wrist-type electronic 
timepiece 1 according to the above-mentioned first and 
second embodiment of the present invention. 

Symbols Tpl, Tp2, Tn1 and Tn2 denote driving 
MOS transistors which are controlled by a motor drive 
pulse PM output from the drive signal-generating circuit 
13. Symbols DM and DI2 denote diodes which work to 
clamp and shape a signal received by the hand-driving 
coil 15a, and output it to the gate circuit 17. 

Described below is the operation of the thus consti- 
tuted hand-driving circuit 14. 

In an ordinary hand-moving state, a voltage is ap- 
plied across points A and B of the hand-driving coil 15a 
to move the hands when Tpl and Tn2 are turned off and 
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Tn1 and Tp2 are turned on, or when Tn1 and Tp2 are 
turned off and Tp1 and Tn2 are turned on. In an ordinary 
state, furthermore, Tp1 and Tp2 are turned off s and Tn1 
and Tn2 are turned on, so that Vss is applied across the 
points A and B of the hand-driving coil 15a. 

In this state, when a reception possible signal S2 is 
input from the control signal-generating circuit 16, Tn1 
is turned on, and Tn2, Tpl and Tp2 are turned off, 
whereby the point A of the hand-driving coil 15a falls to 
the GND potential (Vss) and the point B floats. There- 
fore, the hand-driving coil 15a works as a receiving coil 
and receives the signal S28 transmitted from the trans- 
mission/reception device 2. The received signal at the 
point B is clamped and shaped by the diodes DM and 
DI2, and is sent to the gate circuit 17. 

According to the embodiment of the present inven- 
tion, as will be obvious from the foregoing description, 
the hand-driving coil in the wrist-type electronic time- 
piece also works to receive signals from the external 
unit. Therefore, the data can be transmitted and re- 
ceived in an ordinary hand-moving state without halting 
the operation of the timepiece during the operation of 
the lunctions. Unlike the prior art, therefore, there is no 
need of adjusting the time after the operations of the 
functions have been finished, and the user will find it 
very easy to use. This is also very advantageous from 
the standpoint of production. 

Embodiment 3 

A further example of the data transmission/recep- 
tion system of the present invention will be described 
below, in detail, as embodiment 3 with reference to Figs. 
7 and 8. 

When the second data signal transmitted from the 
data transmission/reception device is being received by 
the side of the electronic timepiece in the step of trans- 
mitting and receiving the first data signal or the second 
data signal according to the above-mentioned embodi- 
ments, the electric power is wastefully consumed and 
undesired noise is picked up in large amounts if the re- 
ception permit state is set to be unnecessarily long in 
the electronic timepiece. According to this embodiment, 
therefore, the reception possible period of the receiving 
means in the electronic timepiece is set to a short state 
of waiting for reception in order to decrease the con- 
sumption of electric power and to decrease the proba- 
bility picking up noise, and the reception possible time 
is lengthened within a required range during the period 
of receiving the second data signal. 

That is, the data transmission/reception system 
constituted according to this embodiment is provided 
with a permit time varying means 118 which is capable 
of arbitrarily varying the time for permitting the reception 
of the second data signal transmitted from the data 
transmission/reception device 2 after the timing signal 
TM is generated on the side of the electronic timepiece 
1. The permit time varying means 118 includes a data 



detection permitting means 14b that permits the pas- 
sage of the second data signal and the control signal- 
generating circuit 16 that outputs a signal for changing 
the time width of the data detection permitting means 

5 14b, 

That is, provision is made of the data signal detec- 
tion permitting means 14b which permits the electronic 
timepiece to receive the second data signal only for a 
predetermined reception possible time. 

io According to this embodiment, the reception possi- 
ble time is set to be short when, for example, the elec- 
tronic timepiece 1 is in a state of waiting for the reception 
and is set to be long when the electronic timepiece 1 is 
in a receiving state. 

J* The fundamental constitution of this embodiment is 
nearly the same as the data transmission/reception sys- 
tem constitution of Figs. 1 to 3, and the circuit constitu- 
tion in the data transmission/reception device 2 is the 
same as that of Fig. 3 though the circuit in the electronic 

20 timepiece 1 contains some portions which are different 
from those of Fig. 2. Described below with reference to 
Fig. 7 therefore is the circuit constitution of the electronic 
timepiece 1 giving importance to the different portions 
only. 

25 According to this embodiment, a data reception sys- 
tem 100 constituted by an electronic timepiece 1 com- 
prises a data transmission/reception device 2 for gen- 
erating data signals, a reference oscillation circuit 11 , a 
drive signal-generating circuit 13 for generating motor 
30 drive pulses, a hand-driving circuit 1 4a, a hand drive 1 5 
driven by the output signal S11 of the hand-driving circuit 
14a, and a hand-driving device 23, and the hand-driving 
coil 15a constituting the hand drive 15 is utilized to re- 
ceive the second data signal from the data transmission/ 
35 reception device 2, the improvement wherein the elec- 
tronic timepiece 1 is provided with a transmission/recep: 
tion change-over circuit 11 9 lor receiving the second da- 
ta signal from the data transmission/reception device 2, 
a judging circuit for judging the presence or absence of 
40 data signal from the data transmission/reception device 
2, and a control signal-generating circuit 16 which sup- 
plies a control signal to the transmission/reception 
change-over circuit 119, wherein said control signal- 
generating circuit 16 outputs a first control pulse S102 
45 at a timing different from said motor drive pulse PM to 
place the transmission/reception change-over circuit 
119 in the receiving state for a short period of time and 
outputs a second control pulse SI 03 in response to a 
reception judge signal from the judging circuit 20 to con- 
50 tinuously place the transmission/reception change-over 
circuit 1 1 9 in the receiving state following said first con- 
trol pulse S102, so that the signal transmitted from the 
data transmission/reception device 2 is received during 
the period in which the first control pulse S102 and the 
55 second control pulse SI 03 are being generated. 

The electronic timepiece 1 is further provided with 
a motor drive pulse storage circuit 117 for storing a mo- 
tor drive pulse PM that is generated while the second 
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control pulse S103 is being output, so that the hands 
are quickly moved and corrected according to the data 
stored in the hand drive pulse storage circuit 117 after 
the. second control pulse S103 has been output. 

Fig. 7 is a block diagram of the circuit of the wrist- s 
type electronic timepiece 1 according to this embodi- 
ment, wherein reference numeral 11 denotes an oscil- 
lation circuit which uses a quartz oscillator to generate 
reference signals, and 12 denotes a frequency-dividing 
circuit which inputs oscillation signals Irom the oscilla- 
tion circuit 11 and outputs a 1-Hz signal as a timepiece 
signal and a frequency -divided signal SI .. 

Reference numeral 13 denotes a drive signal-gen- 
erating circuit which receives the 1-Hz signal from the 
frequency-dividing circuit 1 2 and outputs the motor drive 
pulse PM to the hand-driving circuit 14a. Reference nu- 
meral 15a denotes a hand-driving coil provided for the 
hand drive 15 to drive the hand-driving device 23. The 
hand-driving coil 1 5a also works for transmitting and re- 
ceiving data to, and from, the pace adjusting device 2 
which is the data transmission/reception device. 

According to this embodiment, the hand drive-driv- 
ing signal S11 fed to the hand-driving coil 15a becomes 
a timing signal TM in transmitting and receiving the data 
to, and from, the pace adjusting device 2. Accordingly, 
the drive signal-generating circuit 1 3 also works as a 
timing signal-generating circuit. Upon receipt of the mo- 
tor drive pulse PM, the hand-driving coil 15a generates 
a first data signal S40 in synchronism with the timing 
signal S11. 

Relerence numeral 16 denotes the control signal- 
generating circuit which, upon receipt of the frequency- 
divided signal S1 , outputs many control signals, such as 
the first reception possible signal S102 which is the first 
control pulse, and the second reception possible signal 
S103 which is the second control pulse, to place the 
hand-driving circuit 14a in the receiving state. Refer- 
ence numeral 14b denotes the reception permitting cir- 
cuit which inhibits or permits the passage of the signal 
S12 received from the hand-driving coil 15a depending 
upon the first reception possible signal S102 and the 
second reception possible signal S1 03 from the control 
signal-generating circuit 16. 

The reception permitting circuit 1 4b and the hand- 
driving circuit 14a constitute the transmission/reception 
change-over circuit 11 9 that transmits and receives data 
to, and from, the data transmission/reception device 2 
which is the pace adjusting device. Reference numeral 
117 denotes a drive signal storage circuit that stores the 
motor drive pulse PM generated while the second re- 
ception possible signal S103 is being output from the 
control signal-generating circuit 16, and quickly moves 
and corrects the hands according to the data stored in 
the drive signal storage circuit 117 after the second re- 
ception possible signal S103 has been output. 

Reference numeral 18 denotes a pace adjust sig- 
nal-detecting circuit which converts the signal S12 : re- 
ceived from the hand-driving coil 15a and passing 



through the reception permitting circuit 14b, into a pace 
adjust sjgnal S4. Reference numeral 29 denotes a shift 
register which stores the pace adjust signal S4 from the 
pace adjust signal-detecting circuit 18 in response to a 
data shift signal S5 from the control signal-generating 
circuit 1 6, and outputs a data signal D1 and a data signal 
D2: Reference numeral 20 denotes a judging circuit 
which judges whether the data signal D1 has been 
stored in the shift register 19 : i.e., whether the data has 
been transmitted from the pace adjusting device 2 in re- 
sponse to the data judge signal S6 output from the con- 
trol signal-generating circuit 16. When the data has 
been transmitted, the judging circuit 20 sends a data re- 
write permit signal S7 to the control signal-generating 
circuit 16. Upon receipt of the data rewrite permit signal 
S7, the control signal-generating circuit 16 outputs the 
second reception possible signal S103 to continuously 
place the transmission/reception change-over circuit 
11 9 in the receiving state. 

According to this embodiment, the constitution of 
the data transmission/reception device 2 is the same as 
the constitution of Embodiments 1 and 2 shown in Fig. 
3, and is not described here. 

Operation of the data reception system of the wrist- 
type electronic timepiece 1 equipped with the thus con- 
stituted pace adjusting function will now be described 
with reference to the time chart in Fig. 8. In an ordinary 
operation of the wrist-type electronic timepiece 1, the 
drive signal-generating circuit 1 3 receives a 1 -Hz signal 
from the frequency-dividing circuit 1 2 and outputs a mo- 
tor drive pulse PM which also serves as a timing signal 
for transmission and reception. The hand-driving circuit 
14a receives the motor drive pulse PM and feeds the 
hand drive signal S11 to the hand-driving coil 15a 
whereby the hand drive 15 energizes the hand-driving 
device 23 to display the time while effecting the one- 
second hand movement. At the same time, the hand- 
driving coil 15a generates a timing signal TM or a first 
data signal S40 which contains the timing signal. 

After the one-second hand movement is finished, 
the control signal-generating circuit 16 receives the fre- 
quency-divided signal SI from the frequency-dividing 
circuit 12 and outputs a first reception possible signal 
S 102 to change the hand-driving circuit 14a over to the 
receiving state, such that an electromagnetic adjust sig- 
nal or the second data signal S41 from the pace adjust- 
ing device 2 is received by the hand-driving coil 15a. At 
the same time, the reception permitting circuit 14b is 
rendered to permit the passage of the reception signal 
S12. 

Under this condition, however, the data has not yet 
been transmitted from the pace adjusting device 2. and 
the judging circuit 20 does not output the data rewrite 
permit signal S7. Therefore, the control signal-generat- 
ing circuit 1 6 ceases to output the first reception possible 
signal S102 and no longer outputs the second reception 
possible signal S 103 for maintaining the receiving stale. 

Hereinafter in the same manner, the control signal- 
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generating circuit 16 outputs the first reception possible 
signal SI 02 after every one-second hand movement by 
the motor drive pulse PM. When no data is transmitted 
from the pace adjusting device 2 during the period of the 
first reception possible signal S102, however, the con- 
trol signal-generating circuit 1 6 does not output the sec- 
ond reception possible signal ST 03 for maintaining the 
receiving state but operates as an ordinary timepiece 
moving the hands every second. 

In order to receive the first data signal S40 from the 
wrist-type electronic timepiece 1 , on the other hand, the 
pace adjusting device 2 which is the data transmission/ 
reception device is initialized upon manipulating the 
switch 38. When the switch 38 is manipulated, the start- 
of -measurement storage circuit 37 outputs the system 
clear signal S22 and the reception permit signal S23. 
The system clear signal S22 changes the transmission/ 
reception change-over circuit 32 over to the reception 
mode to be able to receive the reference electromag- 
netic signal S4 from the wrist-type electronic timepiece 
1. In response to the system clear signal S22, at the 
same time, the rewrite command-forming circuit 43 out- 
puts a signal D7. The reception permit signal S23 from 
the start-of-measurement storage circuit 37 controls the 
gate circuit 33 to permit the passage of the first data 
signal S40 which is a timing signal TM from the trans- 
mission/reception coil 31. When the first data signal S40 
which is the timing signal of the wrist -type electronic 
timepiece 1 is received in this state, the received signal 
is input to the pace signal-detecting circuit 34 passing 
through the gate circuit 33, whereby the pace signal-de- 
tecting circuit 34 processes the first data signal S40 that 
is received and outputs a pace detect pulse PT which is 
the first timing signal (timing tl in the time chart of Fig. 
8). The period-measuring circuit 35 starts counting the 
reference signals S13 from the reference signal-gener- 
ating circuit 36 from a moment tl when the first pace 
detect pulse PT1 is input. 

Then, as the first data signal S40, which is a next 
timing signal, is output trom the wrist-type electronic 
timepiece 1 and is received by the transmission/recep- 
tion coil 31 causing the pace signal-detecting circuit 34 
to output a second pace detecting pulse PT2 (timing t2 
in the time chart of Fig. 8), then, the period-measuring 
circuit 35 ceases to count the reference signals S1 3 and 
outputs a measurement data D4. At the same time, upon 
receiving the second pace detect pulse PT2,the trans- 
mission/reception control circuit 3g which is the recep- 
tion timing signal-generating means sends an operation 
instruction signal S24 to the pace adjusting amount op- 
eration circuit 41 which then starts calculating the pace 
adjusting amount. When the calculation is finished, the 
pace adjusting amount operation circuit 41 outputs the 
adjusting amount data D5 and further outputs an oper- 
ation end signal S25 to the transmission/reception con- 
trol circuit 39. The adjusting amount data D5 output from 
the pace adjusting amount operation circuit 41 is con- 
verted by the transmission data-forming circuit 42 into 



a data signal D6 of the form of binary code. Furthermore, 
the adjusting amount data D5 is converted into a daily 
variation through the display circuit 45 and its value is 
displayed on the display unit 46. 
5 Then, as the first data signal 540 output from the 
wrist-type electronic timepiece 1 is received by the 
transmission/reception coil 31 causing a third pace de- 
tect pulse PT3 to be output from the pace signal-detect- 
ing circuit 34 (timing t3 in the time chart of Fig. 8), the 
10 transmission/reception control circuit 39 that is inputting 
the pace detect pulse PT3 outputs the latch signal S26, 
and the signal D7 and the data signal D6 are stored in 
the data transfer circuit 44. Moreover, a change-over 
signal S21 is output in synchronism with the pace detect 
is pulse PT3 (t4 in the time chart of Fig. 8), and the trans- 
mission/reception change-over circuit 32 is set to the 
transmitting state. Then, the ID signal D7 and the data 
signal D6 stored in the data transfer circuit 44 are suc- 
cessively output as transmission signals S2B in re- 
sponse to a clock signal S27 from the clock-generating 
circuit 40 that operates in response to the start signal 
that is output next from the transmission/reception con- 
trol circuit 39. The transmission signal S2B is transmitted 
through the transmission/reception -change-over circuit 
32 and the transmission/reception coil 31 to the wrist- 
type electronic timepiece 1 as an electromagnetic adjust 
signal S41 , i.e., as a second data signal. After the trans- 
mission signals S28 are transmitted, the transmission/ 
reception control circuit 39 outputs a transmission end 
signal S30. The timings for transmitting the above series 
of transmission signals S28 are in agreement with the 
state ol outputting the change-over signal S21 and out- 
putting the first reception possible signal S102 from the 
control signal-generating circuit 16 of the wrist-type 
electronic timepiece 1 in the time chart of Fig. 8, i.e.. in 
agreement with the receiving state of the wrist -type elec- 
tronic timepiece 1. The transmission end signal S30 
from the transmission/reception control circuit 39 is in- 
put to the start-of-measurement storage circuit 37. As 
the start-of-measurement storage-circuit 37 is reset, the 
reception permit signal S23 is no longer output, and the 
gate circuit 33 is closed (timing t7 in the time chart of 
Fig. 8). Thus, one pace adjusting operation is finished. 
When it is desired to carry out the pace adjusting oper- 
ation again, the switch 38 must be depressed. 

On the other hand, the second data signal S41 
transmitted from the pace adjusting device 2 is received 
by the hand-driving coil 15a of the wrist-type electronic 
timepiece 1 . The operation will be described hereinbe- 
low. 

In the wrist-type electronic timepiece 1 as described 
earlier, the transmission/reception change-over circuit 
119 is changed over to the receiving state in response 
to the first reception possible signal S102 output Irom 
the control signal-generating circuit 16, and waits for the 
second data signal S41 that will be transmitted from the 
pace adjusting device 2. 

When the second data signal S41 is transmitted 
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from the pace adjusting device 2, the signal S41 consti- 
tuted by the signal D7 and the data signal D6 is received 
as a reception signal S12 by the hand-driving coil 15a 
at a timing of the first reception possible signal S102. 
The reception signal SI 2 is then detected by the pace 
adjust signal-detecting circuit 18 via the reception per- 
mitting circuit 14b, and is output as a pace adjust signal 
S4 and is then successively stored in the shift register 

1 9 in response to a data shift signal S5 output from the 
control signal-generating circuit 16. As the stored pace 
adjust signal S4 corresponds to the signal D7 sent from 
the pace adjusting device 2, the ID signal D7 is output 
as a data signal D1 to the judging circuit 20. 

At this moment, the control signal-generating circuit 
16 outputs a data judge signal S6 to the judging circuit 

20 which then judges whether the data signal D1 is 
present or not. When there is no data signal D1 , the data 
rewrite permit signal S7 is not output. Therefore, the 
control signal-generating circuit 16 does not output the 
second reception possible signal S3 that continuously 
places the transmission/reception change-over circuit 
119 in the receiving state, and the pace adjustment is 
not carried out. 

The judging circuit 20 outputs the data rewrite per- 
mit signal S7 when there is a data signal D1 (timing t5 
in the time chart of Fig. 8). Accordingly, the control sig- 
nal-generating circuit 16 outputs a second reception 
possible signal S1 03 to continuously place the transmis- 
sion/reception change-over circuit 14 in the receiving 
state and, at the same time, outputs the data shift signal 
S5, so that the pace adjust signal S4 corresponding to 
the data signal D6 transmitted from the pace adjusting 
device 2 is stored in the shift register 19. 

In response to the second reception possible signal 
S103. the drive signal storage circuit 117 starts storing 
the motor drive pulse PM. Here, the motor drive pulse 
was been stored at the moment t6 in the time chart of 
Fig. 8. As the time passes in which the electromagnetic 
adjust signals S41 transmitted from the pace adjusting 
device 2 are received, the control signal-generating cir- 
cuit 1 6 ceases to output the second reception possible 
signal Si 03, liberates the transmission/reception 
change-over circuit 14 from the receiving state, and, at 
the same time, quickly moves and corrects the hands 
according to the data stored in the drive signal storage 
circuit 117 (timing t7 in the time chart of Fig. 8). Then, 
the control signal-generating circuit 16 outputs an erase 
signal S8 to set the pace adjusting amount storage cir- 
cuit 22 which is the system memory to the erase mode 
and, at the same time, to operate the booster circuit S21 . 
so that the data in the pace adjusting amount storage 
circuit 22 is erased by a boosted signal S1 0. The control 
signal generating circuit 16 then outputs a write signal 
S9 to set the pace adjusting amount storage circuit 22 
to the write mode and, at the same time, to operate the 
booster circuit 21 thereby to write the data signal D2 
which is the adjusting amount data onto the pace ad- 
justing amount storage circuit 22. The adjustment of 



pace is thus finished. 

According to this embodiment, as will be obvious 
from the foregoing description, the hand-driving coil in 
the wrist-type electronic timepiece is also utilized as a 

s reception coil for receiving signals from the external unit, 
a state of waiting lor the reception of a minimum period 
of lime is provided, the receiving state is established 
when the signal received in this state is a proper signal 
and whereby data signals are received while preventing 

io erroneous operation that may be caused by distur- 
bance. Furthermore, 1-Hz signals generated while the 
pace is automatically adjusted are stored and are used 
for quickly moving and correcting the hands after the 
pace is automatically adjusted. It is thus offers a highly 

is reliable wrist-type electronic timepiece to the users and 
presents great advantages from the standpoint of pro- 
duction. 

The foregoing embodiments have dealt with the 
cases of executing the so-called pace adjustment for ad- 
20 justing the time ol the electronic timepiece. As men- 
tioned earlier, however, it will become necessary to carry 
out predetermined adjusting operations for a variety of 
functions possessed by a multi-functional electronic 
timepiece. 

25 Therefore, the data transmission/reception system 
for the electronic timepiece of the present invention 
must have a mechanism that makes it possible to easily 
carry out the adjusting operations as a matter ol course. 
According to the present invention, therelore, the 
30 first signal output from the electronic timepiece is used 
as a characteristic data signal related to the electronic 
timepiece. In this embodiment; furthermore, the elec- 
tronic timepiece is provided with a characteristic data- 
generating means 137 which generates the character- 
as istic data signal and a storage means lor storing the. 
characteristic data setting value. 

According to this embodiment, furthermore, the da- 
ta transmission/reception device 2 has a characteristic 
data signal-detecting means for detecting the charac- 
40 teristic data signal output from the electronic timepiece 
1 and a data signal-forming means for forming, in re- 
sponse to the characteristic data signal, a characteristic 
data signal setting value that serves as a second data 
signal which will be transmitted to the electronic time- 
rs piece. The characteristic data signal is one which is se- 
lected from an acoustic signal, a pressure characteristic 
signal, a temperature signal and the like signals. 

When the characteristic data signal is a pressure 
signal, then the characteristic data signal-detecting 
so means is a pressure signal-detecting means for detect- 
ing the pressure signal in an environment where the 
electronic timepiece is placed, the characteristic data- 
setting means is a pressure-setting means, and the data 
signal-forming means is a pressure setting data-forming 
55 means. 

When the characteristic data signal is a tempera- 
ture signal, the characteristic data signal-detecting 
means is a temperature signal-detecting means lor de- 
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tecting the temperature in an environment where the 
electronic time piece is placed, the characteristic data- 
setting means is a temperature-setting means, and the 
data signal-forming means is a temperature setting da- 
ta-forming means. 

Embodiment 4 

A further embodiment of the data transmission/re- 
ception system using the electronic timepiece according 
to the present invention will be described next with ref- 
erence to Figs. 9 to 12. 

This embodiment deals with an electronic timepiece 
having an acoustic function with reference to Figs. 9 to 
12 and in which the sound volume-adjusting operation 
is carried out by detecting an acoustic signal, i.e., a 
sound volume signal, output from the acoustic device. 

In the conventional electronic timepieces having an 
acoustic function, the sound volume may decrease de- 
pending upon the structure of the timepiece case even 
if the sound volume is set constant in the timepiece mod- 
ule. The sound volume can be adjusted by providing an 
IC with a CR oscillator that sets a sounding frequency 
and adjusting the sounding frequency in an analog man- 
ner by using a trimmer capacitor or a trimmer resistor 
such that the sound volume becomes a maximum de- 
pending upon the structure of the individual timepiece 
case. According to Japanese Unexamined Utility Model 
Publication (Kokai) No. 5-2575, there has been pro- 
posed an electronic timepiece with a notifying function 
in which a sounding frequency that makes the sound 
volume maximum is digitally set and the thus set value 
is stored. 

Even if a maximum sound is accomplished in the 
stage of module according to the above system, how- 
ever, the sound volume changes when the back is 
closed. It therefore becomes necessary to set the max- 
imum sound by repeating the adjustment, i.e., adjusting 
the sound volume while the back is open, closing the 
back to test the sound volume, and repeating this oper- 
ation. This embodiment is to eliminate the above-men- 
tioned defect, and provides an electronic timepiece with 
acoustic function which is capable of setting a sound fre- 
quency that produces the maximum sound volume in 
the finished timepiece without the need of attaching and 
detaching the back. 

In order to accomplish the above-mentioned object, 
the constitution according to this embodiment compris- 
es an electronic timepiece 1 having an acoustic function 
and a sound volume-adjusting device 2 for adjusting the 
sound volume of the electronic timepiece, wherein the 
electronic timepiece 1 has an acoustic device 137, a 
sound volume-adjusting circuit that changes the signals 
supplied to the acoustic device, and an input means for 
inputting a control signal from the sound volume-adjust- 
ing circuit, thereby to output acoustic signals that 
change successively, and the sound volume -adjusting 
device has a microphone 6 which is a sound-detecting 



means, a sound volume setting data-forming means, 
and an output means, thereby to detect different acous- 
tic signals from the electronic timepiece, to judge an op- 
timum sound volume and to output a judgement signal 

s thereof. Depending upon the judgement signal input to 
the input means from the sound volume-adjusting de- 
vice, the electronic timepiece sets an optimum sound 
signal to the sound volume-adjusting circuit. 

Constitution of this embodiment will now be de- 

io scribed with reference to the drawings. Fig. 9 is a block 
diagram of a system for adjusting the sound volume of 
an electronic timepiece equipped with an acoustic func- 
tion according to this embodiment. The fundamental 
constitution is the same as that of Fig. 1 , and wherein 

is reference numeral 1 denotes an electronic timepiece 
equipped with a hand-driving coil 1 5a for driving the 
hands and an acoustic device 137. Reference numeral 
2 denotes a sound volume-adjusting device which is a 
datatransmission/reception device and is equipped with 

20 a transmission/reception coil 31 and a microphone 60 
which is the sound-detecting device. The transmission/ 
reception coil 31 transmits and receives data to, and 
from, the hand-driving coil 15a. 

The microphone 60 works to delect the sound from 

2S the acoustic device 1 37. The sound volume-adjusting 
device 2 transmits, to the hand^driving coil 15a, the 
sound volume setting data which is a second data signal 
in the form of an electromagnetic setting signal S41 in 
response to the timing signal S40 every time when the 

so electromagnetic timing signal that is the first data signal 
transmitted from the hand-driving coil 15a of the elec- 
tronic timepiece 1 is received by the transmission/recep- 
tion coil 31. That is, the sound volumes output from the 
acoustic device 1 37 are successively measured; a max- 

35 imum sound volume is judged depending upon the 
measured resu It, and a sound volume setting data which 
sets a maximum sound volume is transmitted as the 
electromagnetic setting signal S41 to the hand-driving 
coil 15a in synchronism with the timing signal S40. 

40 Fig. 10 is a block diagram illustrating the circuit of 
the electronic timepiece 1 according to this embodi- 
ment, wherein reference numeral 11 denotes an oscil- 
lation circuit employing a quartz oscillator to generate 
reference signals, 12 denotes a frequency-dividing cir- 

4S cuit which receives oscillation signals from the oscilla- 
tion circuit 1 1 and outputs frequency-divided signals S1 , 
S125 and a 1-Hz signal, and reference numeral 25 de- 
notes a timepiece circuit which receives the 1 -Hz signal 
from the frequency-dividing circuit 12, carries out the 

50 timepiece operation and outputs time data Pt. 

Reference numeral 26 denotes a to-be-notified- 
time setting circuit which, when a time-notifying function 
is selected by a function selection circuit 28 that will be 
described later, sets a to-be-notified time in response to 

55 a correction signal SI 26 from a correction circuit 29 and, 
at the same time, outputs the thus set to-be-notified time 
as a to-be-notified-time data Pa. 

Reference numeral 27 denotes a coincidence de- 
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tecting circuit which compares the time data Pt with the 
to-be-notified-time data Pa and outputs a comparison 
signal S1 1 3. Reference numeral 28 denotes the function 
selection circuit which outputs a select signal S114 for 
selecting the timepiece function and the time-notifying 
function when a function selection switch KS is manip- 
ulated being linked to an external operation member, 
and 29 denotes the correction circuit which outputs a 
correction signal S1 26 for correcting the timepiece func- 
tion or for correcting the time of the time-notifying func- 
tion selected by the function selection circuit 28. 

Reference numeral 30 denotes a selection circuit 
which is controlled by a sounding selection switch NS 
that is operated by an external operation member, and 
altematingly outputs the sounding control signals S1 15 
for controlling whether the time be notified or not when 
the time data Pt and the to-be-notified-time data Pa are 
in agreement as as detected by the coincidence detect- 
ing circuit 27. 

Reference numeral 131 denotes a display change- 
over circuit which inputs the time data Pt and the to-be- 
notified-time data Pa, selects one of them depending 
upon the select signal S1 1 4 of the function selection cir- 
cuit 28, and outputs it as a display data Px, 1 32 denotes 
a decoder/driver circuit which inputs the display data Px 
and lets various function data to be displayed on a dis- 
play unit 1 33, and reference numeral 1 35 denotes a gate 
circuit which inputs the sounding control signal S115 
and the comparison signal Si 13, and outputs a sound 
output permit signal S123 which drives the acoustic de- 
vice 137. 

Reference numeral 1 3 denotes a drive signal-gen- 
erating circuit which receives the 1-Hz signal from the 
frequency-dividing circuit 12 and outputs to the hand- 
driving circuit 14a motor drive pulse PM as a timing sig- 
nal for driving the hands, reference numeral 15a de- 
notes a hand-driving coil provided for the hand drive 15 
to drive the hand-driving device 23, the hand-driving coil 
15a also working as a transmission/reception coil for 
transmitting and receiving data to, and from, the auto- 
matic sound volume-setting device 2. 

In this embodiment, the hand drive-driving signal 
S11 fed to the hand-driving coil 15a serves as a timing 
signal sent to the sound volume-adjusting device 2 and, 
hence, the drive signal-generating circuit 13 also works 
as a timing signal-generating circuit. Reference numeral 
24 denotes the crown for correcting the time. 

Reference numeral 16 denotes a control signal- 
generating circuit which receives the frequency-divided 
signal SI and outputs many control signals such as re- 
ception permit signal S2 and the like signals to place the 
hand-driving circuit 14 in the receiving state, and 17 de- 
notes a gate circuit which inhibits or permits the passage 
of the signal S 1 2 received f rom the hand-driving coil 1 5a 
depending upon the detection permit signal S3 output 
from the control signal-generating circuit 16. 

Reference numeral 18' denotes a sound volume 
setting signal-detecting circuit which converts the recep- 



tion signal that has passed through the gate circuit 17 
into a sound volume setting signal S4\ and 1 90 denotes 
a sound volume selection circuit which stores the sound 
volume setting signal S4' from the sound volume setting 

s signal-detecting circuit 18' in response to the data shift 
signal S5 from the control signal-generating circuit 16, 
and outputs a sound volume setting data signal Dll . 

Reference numeral 120 denotes a data decoder 
which decodes the sound volume setting data signal 

io pi 1 stored by the sound volume selection circuit 1 90 in 
response to the data judge signal S6 output from the 
control signal-generating circuit 16, feeds a test signal 
S1 1 9 to a control circuit 1 22c that will be described later 
and feeds the data rewrite permit signal S7' to the con- 
's . trol signal-generating circuit 16, and reference numeral 
21 denotes a booster circuit which executes the boost- 
ing operation in response to the erase signal S8 and the 
write signal S9 output from the control signal-generating 
circuit 16 in order to output a boosted signal S10 for only 

20 a predetermined period of time. 

Reference numeral 122 denotes a sound volume- 
adjusting circuit which is constituted as described below. 
Reference numeral 122a denotes a volume signal-gen- 
erating circuit which inputs a Irequency-divided signal 

25 S1 25 from the frequency-dividing circuit 1 2 and forms a 
plurality of acoustic signals S1 17. Reference numeral 
1 22b denotes an acoustic signal-setting circuit consti- 
tuted by a nonvolatile memory or the like memory which 
receives a volume setting data signal D1 from the vol- 

30 ume selection data-forming circuit 190 and a boosted 
signal S10 from the booster circuit 21, and from which 
data is erased or into which data is written by an erase 
signal S8 or a write signal S9 from the control signal- 
generating circuit 16, and then sends a sound volume 

35 select signal S1 1 8 to a selection circuit 1 22d that will be 
described later,. Since the acoustic signal-setting circuit 
122b is constituted by a nonvolatile memory or the like 
memory, the volume select data signal D1 stored therein 
is not erased but remains therein even when the cell is 

40 replaced. Reference numeral 122c denotes a control 
circuit which receives a test signal S119 from the data 
decoder 1 20, and feeds a select signal SI 20 for testing 
to the selection circuit 122d that will be described later 
and further feeds a monitor drive signal S121 to an 

45 acoustic drive circuit 136 that will be described later. 
Reference numeral 122d is the selection circuit which 
selects the acoustic signal S117 in response to the se- 
lect signal S1 20 for testing from the control circuit 1 22c 
or the volume select signal S118 from the acoustic sig- 

50 nal-setting circuit 122b, and outputs a sound signal 
S122. Reference numeral 1 36 is the acoustic drive cir- 
cuit which inputs the sound signal S122 selected by the 
selection circuit 1 22d in response to the monitor drive 
signal S1 21 or the sound output permit signal S1 23 from 

55 the gate circuit 1 35, and outputs an acoustic drive signal 
S124 for driving the acoustic device 137. 

Fig. 11 is a block diagram illustrating the circuit of 
an automatic sound volume-setting device 2 which is 
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used as a data transmission/reception device in this em- 
bodiment. The automatic sound volume-setting device 
2 according to this embodiment receives through the 
transmission/reception coil 31 the first data signal S40 
generated from the hand-driving coil 1 5a of the electron- s 
ic timepiece 1, and detects the sound volume from the 
acoustic device 137 and measures it successively. Re- 
lying upon the result of measurement, the automatic 
sound volume-setting device 2 forms volume setting da- 
ta which renders the sound volume o1 the electronic '0 
timepiece 1 a maximum, and transmits the volume set- 
ting data as the second data signal S41 to the hand- 
driving coil 15a in synchronism with the first data signal 
S40. 

Reference numeral 31 denotes the transmission/re- is 
ception coil, 141 denotes a transmission/reception 
change-over circuit which receives the timing signal 
from the hand-driving coil 1 5a and transmits the volume 
setting data to the hand-driving coil 15a in response to 
the change-over signal S46 from a transmission/recep- 20 
tion control circuit 145 that will be mentioned later, 142 ; 
denotes a gate circuit which inhibits or permits the pas- 
sage of the electromagnetic timing signal S40, and 143 
denotes a received signal-detecting circuit which is con- 
stituted by a filter circuit 143a and an amplifier circuit 2s 
1 43b, receives the timing signal S40 from the gate circuit 
1 42, and outputs it as a received signal detect pulse PT. 

Relerence numeral 154 denotes a start-of -meas- 
urement storage circuit which, when a switch 1 53 is ma- 
nipulated, outputs a system clear signal S49 for initial- 30 
izing the sound volume-adjusting device 2 which is an- 
other form of the data transmission/reception device 
and lurther outputs the reception permit signal S48, so 
that the gate circuit 142 permits the passage of the tim- 
ing signal from the hand-driving coil 1 5a. Reference nu- 35 
meral 145 denotes a transmission/reception control cir- 
cuit which inputs the received signal detect pulse PT and 
outputs many control signals *such as the change-over 
signal S46 which places the transmission/reception 
change-over circuit 1 41 in the transmitting state. Refer- *o 
ence numeral 144 denotes an address counter which 
inputs the reception signal detect pulse PT and outputs 
an address data D1 for designating the address of the 
sound volume data storage circuit 147 that will be men- 
tioned later. *s 

Relerence numeral 146 denotes a sound volume- 
measuring circuit constituted by a filter circuit 146a, an 
amplifier circuit 1 46b and an A-D converter circuit 1 46c, 
which receives an acoustic signal detected by the mi- 
crophone 60 and outputs a volume measurement data so 
D7 which has been converted into a digital signal. Ref- 
erence numeral 1 47 denotes a volume data storage cir- 
cuit which stores the volume measurement data D7 
measured by the volume-measuring circuit 146 in a 
place designated by the address data D1 of the address ss 
counter 144, and successively outputs the measured 
data that have been stored as stored volume data D4 in 
response to read signals SI 41 from the transmission/ 



reception control circuit 145. 

Reference numeral 148 denotes a maximum 
sound-detecting circuit which inputs the stored volume 
data D4 and begins calculating a maximum sound vol- 
ume out of the stored volume data D4 stored in the vol- 
ume data storage circuit 1 47 in response to an operation 
instruction signal S43 from the transmission/reception 
control circuit 145. After the operation is finished, the 
address of the volume data storage circuit 147 storing 
the maximum sound volume is output as a volume set- 
ting data D5 ( -and an operation end signal S42 is output 
to the transmission/reception control circuit 145. A vol- 
ume setting data-forming means 1000 is constituted by 
the volume-measuring circuit 1 46, volume data storage 
circuit 147 and maximum sound-detecting circuit 148. 
Reference numeral 149 denotes a transmission data- 
forming circuit which inputs the volume setting data D5 
from the maximum sound-detecting circuit 148 and con- 
verts it into a transmission data signal D6 of the form of 
a binary code. 

Reference numeral 150 denotes a transfer circuit 
which receives the transmission data signal D6, is 
latched by a latch signal S50 output from the transmis- 
sion/reception control circuit 145, and outputs a trans- 
mission signal S41 in which the transmission data sig- 
nals D6 are arranged in series in response to clock sig- 
nals S45 from the clock-generating circuit 152 which 
outputs a clock signal S45 for driving the transfer circuit 
150 in response to the drive signal S44 output from the 
transmission/reception control circuit 145. The trans- 
mission end signal S47 output from the transmission/ 
reception control circuit 145 resets the start-of-meas- 
urement storage circuit 154 to initialize the sound vol- 
ume-adjusting device 2 and, at the same time, causes 
the gate circuit 142 to inhibit the passage of the timing, 
signal from the hand-driving coil 15a. . . 

Described below is the operation of the thus consti- 
tuted sound volume-adjusting system of the electronic 
timepiece 1 with reference to a time chart of Fig. 12. In 
an ordinary operation of the electronic timepiece 1, the 
drive signal-generating circuit 1 3 receives the 1 -Hz sig- 
nal from the frequency-dividing circuit 12 and outputs 
the motor drive pulse PM which is a timing signal. The 
hand-driving circuit 14 receives the motor drive pulse 
PM and feeds the hand drive-driving signal S11 to the 
hand-driving coil 1 5a which then drives the hand-driving 
device 23 to display the time on the basis of one-second 
hand movement. 

After the one-second hand movement, the control 
signal-generating circuit 16 receives the frequency-di- 
viding signal S1 from the frequency-dividing circuit 12 
and outputs the reception possible signal 52 which then 
changes the hand-driving circuit 14 over to receiving the 
transmission signal S41 from the data transmission/re- 
ception device 2 through the hand-driving coil 15a. At 
the same time, the control signal-generating circuit 16 
outputs the detection permit signal S3 which causes the 
gate circuit 17 to permit the passage of the reception 
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signal S12. The hand-moving operation is thus finished 
and the electronic timepiece 1 is maintained in the re- 
ception possible state for the period of the reception 
possible signal S2 before the next hand-moving opera- 
tion. 

In this reception possible state, the control signal- 
generating circuit 16 outputs the data shift signal S5, so 
that a volume setting signal S4' is stored in the volume 
selection data-forming circuit 190. The data decoder 
120 decodes the volume select data signal D1 Irom the 
volume select data-forming circuit 1 90, and outputs the 
test signal S1 1 9 or the data rewrite permit signal S7\ At 
this moment, however, the data decoder 1 20 outputs the 
test signal S119 since no data has been received from 
the sound volume-adjusting device 2. The control circuit 
1 22c feeds to the selection circuit 1 22d the select signal 
S1 20 for testing that is stepped up every time when the 
test signal S119 is input and, at the same time, feeds 
the motor drive signal S121 to the acoustic drive circuit 
136. As a result, the sounding signal S122 selected by 
the selection circuit 122d is fed to the acoustic drive cir- 
cuit 136, and sound is produced from the acoustic de- 
vice 137. 

To receive the timing signal from the electronic time- 
piece 1 , on the other hand, the sound volume-adjusting 
device 2 is initialized upon the manipulation of the switch 
153. Upon manipulating the switch 153, the start-of- 
measurement storage circuit 154 outputs the system 
clear signal S49 and the reception permit signal S48.. 
The transmission/reception change-over circuit 141 is 
changed, by the system clear signal S49, over to the 
receiving state to receive the timing signal from the elec- 
tronic timepiece 1. At the same time, the address coun- 
ter 144 is initialized to designate address 0 of a sound 
vdfume data storage circuit 147 which stores the sound 
volume- storage data D7. The reception permit signal 
S48 output from the start -of-measurement storage cir- 
cuit 154 controls the gate circuit 142 to permit the pas- 
sage of the timing signal from the transmission/recep- 
tion coil 31. 

The first data signal S40 from the electronic time- 
piece 1 that is received in this state is input to the recep- 
tion signal-detecting circuit 143 passing through the 
gate circuit 142. The reception signal-detecting circuit 

143 then detects a reception signal detect pulse PT1 
which is the first timing signal (timing t1 in the time chart 
ol Fig. 12). The address value of the address counter 

144 is stepped up after a predetermined period of time 
has passed from the detection of the reception signal 
detect pulse PT1, and an acoustic signal output by the 
microphone 60 that has detected the sound produced 
by the acoustic device 1 37 of the electronic timepiece 1 
is measured by the sound volume-measuring circuit 1 46 
and the sound volume measurement data 07 is stored 
in the sound volume data storage circuit 147. 

In response to the reception signal detect pulse 
PT1 1 , the transmission/reception control circuit 1 45 out- 
puts a control signal for calculating a maximum value 



from the measurement data stored in the sound volume 
data storage circuit 147. First, the read signal S41 is out- 
put to successively output the measurement data stored 
in the sound volume data storage circuit 147, and the 

5 operation instruction signal S43 is output to the maxi- 
mum sound-detecting circuit 148 to calculate a maxi- 
mum value from the measurement data. When the op- 
eration is finished, the maximum sound-delecting circuit 
148 outputs the address of the sound volume. data stor- 

io age circuit which is storing the.maximum sound volume 
value as the sound volume setting data D5 and further 
outputs the operation end signal S43 to the transmis- 
sion/reception control circuit 145. The volume setting 
data D5 is converted into a transmission data signal D6 

is through the transmission data-forming circuit 149. 

Upon receiving the operation end signal S43, the 
transmission/reception control circuit 145 outputs a 
latch signal S50 for storing the transmission data signai 
D6 in the transfer circuit 150. The transmission/recep- 

20 tion control circuit 145, at the same time, outputs the 
change-over signal S46 to change the transmission/re- 
ception change-over circuit 141 over to the transmitting 
state. The transmission/reception control circuit 1 45 fur- 
ther outputs the start signal S44 to start the clock-gen- 

2s erating circuit 1 52. 

The clock-generating circuit 152 outputs the clock 
signal S45 for driving the transfer circuit 1 50. The trans- 
mission data S41 output 1rom the transler circuit 144 is 
transmitted as an electromagnetic set signal S41 

30 through the transmission/reception coil 31 to the hand- 
driving coil 15a. When the transmission is finished, the 
transmission/reception control circuit 145 outputs the 
change-over signal S46 to change the transmission/re- 
- ception change-over circuit 141 over.to the receiving 

35 state and, at the same time, outputs the transmission 
end signal S47 to reset the start -of-measurement stor- 
age circuit 154. 

On the other hand, the electromagnetic set signal 
S41 transmitted from the sound volume-adjusting de- 

40 vice 2 is received by the hand-driving coil 15a of the 
electronic timepiece 1. The operation will now be de- 
scribed. In the electronic timepiece 1, the hand-driving 
circuit 14 is changed over to the receiving state in re- 
sponse to the reception possible signal S2 from the con- 

45 trol signal-generating circuit 1 6, and the transmission 
signal from the sound volume-adjusting device 2 is re- 
ceived by the hand-driving coil 1 5a as the reception sig- 
nal S12. 

The reception signal S12 passes through the gate 
50 circuit 1 7 and is output as a sound volume set signal S4' 
after detected by a sound volume set signal-detecting 
circuit 18'. The detected sound volume set signals S4' 
are successively stored in the sound volume selection 
data-forming circuit 1 90 in response to the data shift sig- 
55 nals S5 output 1rom the control signal-generating circuit 
1 6. After the sound volume set signals S4' are all stored, 
the data decoder 1 20 decodes the sound volume select 
data signal D1 . When it is detected that the data have 
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been transmitted from the sound volume-adjusting de- 
vice 2, the data rewrite permit signal S7' is output to the 
control signal-generating circuit 116. 

Upon receiving the data rewrite permit signal S7\ 
the control signal-generating circuit 16 outputs the erase 
signal SB which sets the acoustic signal-setting circuit 
1 22b to the erase mode and, at the same lime, operates 
the booster circuit S121 , so that the data in the acoustic 
signal-setting circuit 122b is erased by the boosted sig- 
nal S10. The control signal-generating circuit 16 then 
outputs the write signal S9 to set the acoustic signal- 
setting circuit 1 22b to the writing mode and, at the same 
time, to operate the booster circuit 21 , so that the sound 
volume select data signal D1 is written into the acoustic 
signal-setting circuit 122b by the boosted signal S10 
thereby to complete the sound volume adjustment. 

In the present invention, the maximum sound vol- 
ume is detected by measuring the sound volume main-, 
taining an interval of one second. It is, however, possible 
to shorten the interval of measurement to shorten the 
time. 

According to this embodiment as will be obvious 
from the foregoing description, it is possible to provide 
an electronic timepiece that makes it possible to easily 
select a sounding frequency for obtaining a maximum 
sound volume in any timepiece case structure and that 
is not adversely affected by any external factor such as 
shocks applied to the timepiece since the selected val- 
ues of the frequency have been digitally stored, and thus 
it has an acoustic function having reliability for extended 
periods of time. 

The electronic timepiece 1 which is the final product 
containing the acoustic device that generates the 
acoustic signal in response to the second data signal as 
mentioned in the above embodiment is completed by 
fabricating the module unit for mounting the counting cir- 
cuit and acoustic signal-generating circuit and the case 
in separate steps, and then combining them together. In 
such an electronic timepiece, the acoustic signal is usu- 
ally adjusted in the step of fabricating the module unit in 
such a manner that the acoustic signal obtained after 
the module unit is joined to the case becomes a maxi- 
mum. 

In many cases, however, a maximum acoustic sig- 
nal is not obtained as designed after the case and the 
module unit are joined together due to changes in many 
factors. 

In such a case, therefore, the case is removed from 
the once completed electronic timepiece, and adjust- 
ment is carried out again relying upon deviation data 
from the previous time in light of experience while ex- 
pecting a predetermined range of adjustment. 

At present, however, there is no guarantee that a 
proper acoustic signal will be obtained after the re-ad- 
justment operation. 

The above-mentioned embodiment of the present 
invention, therefore, is to provide a data transmission/ 
reception system which, after the module unit and the 



case have been joined together, makes it possible to ac- 
complish correct adjustment by using an external data 
transmission means, such that a maximum sound vol- 
ume is obtained from the acoustic signal. 
5 Concretely speaking, as described above, the 

acoustic signal generating means provided on the side 
of the module unit is equipped with a plurality of acoustic 
signal output circuits having different output levels, and 
predetermined acoustic signals are output from the in- 
jo dividual acoustic signal output circuits at predetermined 
timings to the data transmission/reception device 2. 
That is, the acoustic signals are received by the micro- 
phone in the data transmission/ reception device 2, their 
output levels are detected, and the results are stored in 
is the predetermined storage means in the order received. 
After the acoustic signals are all transmitted from 
the electronic timepiece 1 to the data transmission/re- 
ception device 2, 1he electronic timepiece 1 outputs a 
suitable inquiry data and requests the data transmis- 
20 sion/reception device 2 to sends back a data signal re- 
lated an acoustic signal that makes the output level max- 
imum among the plurality of acoustic signals that were 
output. Then, the data transmission/reception device 2 
sends an acoustic signal that makes the output level 
25 maximum out of the data stored in the storage means 
and further sends, depending upon the cases, the out- 
put level thereof back to the electronic timepiece 1. 
Based upon the data signal, the electronic timepiece se- 
lects only such an acoustic signal output circuit that 
30 makes the output level maximum out of the plurality of 
acoustic signal output circuits, and interrupts the func- 
tions of the other acoustic signal output circuits. 

Example 5 

35 

. The data transmission/reception system using the 
electronic timepiece equipped with sensor functions ac- 
cording to a second aspect of the present invention will 
now be described with reference to Figs. 13 to 18. 

40 As mentioned earlier, there have been proposed 

many multi-functional electronic timepieces. Among 
them, multi-functional electronic timepieces having 
such sensor functions as atmospheric pressure-meas- 
uring function, temperature-measuring function, alti- 

45 tude-measuring function and tike functions, have been 
widely used. 

In such multi-functional electronic timepieces, it is 
required that the sensor functions must be properly 
working at all times. In fact, however, the functions op- 
50 erate slightly differently depending upon the environ- 
mental conditions in which the electronic timepieces are 
placed, and it is difficult to correctly obtain the required 
data. 

In an electronic timepiece having an atmospheric 
ss pressure-display function, for example, the atmospheric 
pressure data is usually adjusted in the module stage 
accompanied, however, by a problem in that the adjust- 
ed data deviates after the module is incorporated in the 
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timepiece and the atmospheric pressure is not properly 
displayed. 

As a method of solving the above-mentioned prob- 
lem inherent in the prior art, Japanese patent Applica- 
tion No. 62-266311 or U.S. Patent No. 4879669 propos- * 
es an electronic timepiece having sensor functions, 
comprising an amplifier circuit for amplifying sensor out- 
put signals and an A/D converter circuit for subjecting 
the output of the amplifier circuit to the A/D conversion, 
wherein the two output data from the A/D converter cir- 
cuit are stored in the two memories which are selected 
by manipulating the external control terminals, sensor 
characteristic equation is calculated from the two data 
stored in the two memories, and the output data of the 
A/D converter circuit is displayed on a display unit as 
sensor data which complies with the sensor character- 
istic equation (e.g., see Japanese Patent Application 
No. 62-266311-, USP 4879669). 

The above-mentioned adjusting method can be dig- 
itally carried out making it possible to realize products 
that stably operate for extended periods ol time com- 
pared with those obtained relying upon the mechanical 
adjustment using adjustment resistors and the like. In 
practice, however, though manipulation of the external 
control terminals makes it possible to accomplish the 
adjustment in the modular state ol the timepiece, adjust- 
ment involves difficulty after the timepiece is completed. 

Moreover, a complex step is required for adjusting 
again the multi-functional circuits by removing the case 
after the electronic timepiece is completed. 

Therefore, it has been desired to provide a multi- 
functional electronic timepiece equipped with an case 
in a completed form which is capable of easily and cor- 
rectly executing a predetermined adjusting operation by 
sending a second data signal to the electronic timepiece 
from an external unit without the need of disassembling 
the timepiece. 

The object of this embodiment therefore is to pro- . 
vide a reference value writing system for an electronic 
timepiece with sensor functions, which enables the ref- . 
erence values for calculating the sensor characteristic 
equation to be automatically stored in the two memories 
in the state of the completed electronic timepiece with- 
out the need of manipulating the external operation 
member. 

Namely, this embodiment deals with a data trans- 
mission/reception system for electronic timepieces 
comprising; 

a data transmission/reception device which re- 
ceives a second data signal from an external unit, 
generates a first data signal in response to said data 
signal that is received, and transmits said first data 
signal to the external unit; 

an electronic timepiece equipped with a transmis- 
sion/reception means which transmits the first data 
signal to said data transmission/reception device, 
and receives said second data signal from said data 



transmission/reception device; and 
a condition -varying means which provides changes 
in the external conditions of said electronic time- 
piece; 

wherein said electronic timepiece is provided with 
a timing signal-generating means, said data trans- 
mission/reception device is provided with a timing 
signal-receiving means for receiving a timing signal 
output from the transmission/reception means of 
said electronic timepiece, and said data transmis- 
sion/reception device transmits the data in synchro- 
nism with the timing signal that is received and con- 
trols the the condition setting of said condition-var- 
ying means. 

That is, using the data transmission/reception sys- 
tem according to this embodiment of the present inven- 
tion, the multi-functional electronic timepiece having 
sensor functions can be adjusted for its sensor functions 
maintaining the electronic timepiece in its complete form 
without halting the operation of the electronic timepiece. 
In particular, the multi-functional electronic timepiece 
that needs to be adjusted is placed in an environmental 
condition-varying device such as an ambient atmos- 
pheric pressure-varying device or an ambient tempera- 
ture-varying device that is capable of setting environ- 
ment in which the electronic timepiece will be practically 
used, and the environmental conditions are intentionally 
varied by feeding data signals from an external unit to 
analyze the multi-functional characteristics of the elec- 
tronic timepiece, the outputs of the sensors for the en- 
vironmental conditions are stored and, then, the sensor 
functions are automatically adjusted inside the electron- 
ic timepiece. 

More concretely speaking, the electronic timepiece 
has sensor functions, and the condition-varying means 
varies the conditions for the sensor functions. 

When the sensor function is, for example, a pres- 
sure sensor lunction, then, the condition -varying means 
will be a pressure-varying device. Moreover, when the 
electronic timepiece has a temperature compensation 
function for the reference oscillator, the condition-vary- 
ing means will be a temperature-varying device. 

Concrete constitution of the data transmission/re- 
ception system using the electronic timepiece of this 
embodiment will now be described in detail with refer- 
ence to Figs. 13 to 16. 

Figs. 13 to 15 are block diagrams illustrating con- 
crete constitutions of the multi-functional electronic 
timepiece 1 and of the data transmission/reception de- 
vice 2 for adjusting predetermined functions of the multi- 
functional electronic timepiece according to the embod- 
iment. 

That is, the fundamental constitution comprises: 

an electronic timepiece with sensor functions com- 
prising 

a sensor signal processing circuit 260 constituted 
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by a linear sensor, an amplifier circuit for amplifying 
the output signal of the sensor, and an A/D convert- 
er circuit for subjecting the output of the amplifier 
circuit to the A/D conversion; 

a first memory and a second memory for storing two $ 
output data from the A/D converter circuit; and 
a sensor data processing circuit which receives the 
two data stored in said two memories, has a sensor 
characteristic equation calculation means 62e for 
calculating a sensor characteristic equation, and 
converts the output data from the A/D converter cir- 
cuit into the sensor data in compliance with the sen- 
sor characteristic equation calculated by said sen- 
sor characteristic equation calculation means; and 
a data transmission/reception device that gener- 
ates control signals to store the two output data from 
said A/D converter circuit in the first memory and in 
the second memory of said electronic timepiece; 
wherein 

said electronic timepiece has a control signal-gen- 
erating circuit 16 that feeds control signals to said 
sensor signal-processing circuit and to said sensor 
data-processing circuit 261 and an input means that 
inputs the control signals from the control signal- 
generating circuit 16, and operates the A/D convert- 
er circuit in order to store the two output data from 
the A/D converter circuit in said first memory and in 
said second memory; 

said data transmission/reception device has an out- 
put means 245 that controls the pressurizing device 
provided on the side of the electronic timepiece 1 , 
detects an end signal from the A/D converter circuit 
in the electronic timepiece : and outputs storage 
control signals to store the two output data from the 
A/D converter circuit in the first memory and in the 
second memory; and 

said electronic timepiece stores the two output data 
from the A/D converter circuit in the first memory 
and in the second memory in response to said stor- 
age control signals. 

The embodiment will now be described in conjunc- 
tion with the drawings. Fig. 1 3 is a block diagram of a 
reference value writing system in a wrist-type electronic 
timepiece equipped with a sensor function according to 
the first embodiment of the present invention, and 
wherein reference numeral 1 denotes a wrist-type elec- 
tronic timepiece equipped with a hand-driving coil 15a 
for driving the hands, and 2 denotes a data transmis- 
sion/reception device equipped with a transmission/re- 
ception coil 31. The transmission/reception coil 31 
transmits and receives data to, and from, the hand-driv- 
ing coil 15a. The data transmission/reception device 2 
receives through the transmission/reception coil 31 a 
timing signal generated from the hand-driving coil 15a 
of the wrist-type electronic timepiece 1 , and transmits to 
the hand-driving coil 1 5a a transmission data in synchro- 
nism with a timing signal that is received. In this embod- 



iment, on the electronic timepiece 1 is provided means 
for establishing a condition that is to be detected by the 
sensor lunction, i.e., is provided a pressurizing device 
255 or the like device. 

Fig. 1 4 is a block diagram of the circuit of the wrist- 
type electronic timepiece 1 according to the present in- 
vention, wherein reference numeral 11 denotes an os- 
cillation circuit which employs a quartz oscillator to gen- 
erate reference signals, 12 denotes a frequency-divid- 
ing circuit which outputs a 1 -Hz signal and a frequency- 
divided signal S1 upon inputting an oscillation signal 
from the oscillation circuit 11, and reference numeral 13 
denotes a drive signal-generating circuit which inputs 
the 1-Hz signal from the frequency-dividing circuit 12 
and outputs to a hand-driving circuit 14 a motor drive 
pulse PM as a timing signal for driving the hands. 

Reference numeral 15a denotes a hand-driving coil 
provided for a hand-driving device 15 to drive a hand 
23, the hand-driving coil 15a working as a transmission/ 
reception coil for transmitting and receiving the data to, 
and from, the data transmission/reception device 2. In 
this embodiment, a hand drive-driving signal S11 which 
is fed to the hand-driving coil 1 5a turns into a timing sig- 
nal TM that is transmitted to the data transmission/re- 
ception device 2 and, hence, the drive signal-generating 
circuit 13 also works as a timing signal-generating cir- 
cuit. 

Reference numeral 16 denotes a control signal- 
generating circuit which inputs the frequency-divided 
signal S1 1 and outputs many control signals such as re- 
ception possible signal S2, and the like, to place the 
hand-driving circuit 14 in the receiving state. Reference 
numeral 17 denotes a gate circuit which inhibits or per- 
mits the passage of the signal S12 received from the 
hand-driving coil 1 5a in response to a detect permit sig- 
nal S3 output from. the ;control signal-generating circuit 
16. 

Reference numeral 18" denotes a control signal-de- 
tecting circuit which converts the reception signal S12 
that has passed through the gate circuit 1 7 into a control 
data S7". Reference numeral 219 denotes a shift regis- 
ter which stores the control data S7" from the control 
signal-detecting circuit 18 M in response to a data shift 
signal S5 output from the control signal-generating cir- 
cuit 1 6, and outputs a control signal S6 and a write signal 
S213. 

Reference numeral 260 denotes the sensor signal- 
processing circuit constituted by an atmospheric pres- 
sure sensor 260a,.a sensor-driving circuit 260b; an am- 
plifier circuit 260c and an A/D converter circuit 260d, and 
is operated by an A/D start signal S261 output from the 
control signal-generating circuit 16. Reference numeral 
260a denotes the atmospheric pressure sensor which 
outputs a sensor signal Ps proportional to the atmos- 
pheric pressure, 260b is the sensor-driving circuit which 
feeds a constant current to the atmospheric pressure 
sensor 260a to drive it, and 260c is the amplifier circuit 
which has a predetermined amplification factor without 
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its sensitivity and offset being adjusted. Therefore, the 
sensor signal Ps is amplified by a predetermined ampli- 
fication factor and is output as an amplified signal Pa 
which is then converted into a data Dc through the A/D 
converter circuit 260d. 

Reference numeral 262 denotes the sensor data 
processing circuit which is constituted by a memory set- 
ting circuit 262a, a memory A 262b which is a first mem- 
ory, a memory B 262c which is a second memory, a data 
selection circuit 262d, and a calculation control circuit 
262 e which is a sensor characteristic equation calcula- 
tion means. The memory setting circuit 262a outputs 
through a terminal 01 or 02 the converted data Dc input 
to a terminal I from the A/D converter circuit 260d in re- 
sponse to a select signal Pc that is input to a terminal C 
from the control signal-generating circuit 16; i.e., the 
converted data Dc is stored in the memory A 262b or in 
the memory B 262c. 

The converted data Dc output from the terminal 01 
of the memory setting circuit 262a is stored in the mem- 
ory A 262b as memory data Da in response to a write 
signal S21 3 from the shift register 219. 

The converted data Dc output from the terminal 02, 
on the other hand, is stored in the memory B 262c as 
memory data Db in response to the write signal S213 
from the shift register 21 9. The memory A 262b and the 
memory B 262c are nonvolatile memories which, after 
having stored the data in response to the write signals 
S213 from the shift register 21 9, maintain the contents 
even after the power source is interrupted. In response 
to a control signal fed from the operation control circuit 
262e to a terminal C, the data selecting circuit 262d se- 
lectively outputs through a terminal 0 the converted data 
Dc that is input to a terminal 11, the memory data Da 
stored in the memory A 262b input to a terminal 13 or 
the memory data Db stored in the memory B 262c. input 
to a terminal 1 2, and feeds it to the operation control cir-. 
cuit262e. 

Fig. 15 is a block diagram of the circuit of the data 
transmission/reception device 2 according to the 
present invention. The data transmission/reception de- 
vice 2 according to this embodiment is a write control 
device which receives the hand-moving pulse from the 
wrist-type electronic timepiece 1 as a timing signal, out- 
puts a control signal based thereupon, transmits and re- 
ceives data to, and from, the wrist-type electronic time- 
piece 1, and stores the converted data Dc input to the 
terminal I thereof from the A/D converter circuit 260d in 
the memory A 262b and in the memory B 262c as ref- 
erence values. Reference numeral 31 denotes the coil 
for transmission and reception, 241 denotes a transmis- 
sion/reception change-over circuit which controls the 
change-over operation to receive a liming signal from 
the hand-driving coil 1 5a and to t ransmit the data to the 
hand-driving coil 15a depending upon a change-over 
signal S246 from a transmission/reception control circuit 
245 that will be described later, 242 denotes a gate cir- 
cuit which inhibits or permits the passage of the timing 



signal, 243 denotes a signal-delecting circuit which is 
constituted by a filter circuit 243a and an amplifier circuit 
243b, inputs the timing signal from the gate circuit 242 
and outputs it as a reception signal PT, reference nu- 
s meral 244 denotes a counting circuit that inputs the re- 
ception signals PT, counts them, and outputs a count 
signal S251. 

Reference numeral 254 denotes a start-of -meas- 
urement storage circuit which, upon the manipulation of 

io a switch 253, outputs a system clear signal S249 for in- 
itializing the write control device 2 and the pressure of 
the pressurizing device 255 and, at the same time, out- 
puts a reception permit signal S223, so that the gate cir- 
cuit 242 permits the passage of the timing signal from 

is the hand-driving coil 15a, reference numeral 245 de- 
notes a transmission/reception control circuit which in- 
puts the reception signal PT and outputs many control 
signals such as a change-over signal S246, and the like, 
to place the transmission/reception change-over circuit 

20 241 in the transmitting state, and reference "numeral 255 
denotes a pressurizing device in which the wrist-type 
electronic timepiece 1 will be placed so as to be adjust- 
ed. The pressurizing device 255 begins the pressurizing 
operation in response to a press urization instruction sig- 
nal S253 from the transmission/reception control circuit 
245, and outputs a pressurization end signal S252 when 
a predetermined pressurized state is reached. 

Reference numeral 250 denotes a data transfer cir- 
cuit which inputs the count signal S251, and is latched 

30 by a latch signal S250 which is output from the trans- 
mission/reception control circuit 245, and outputs a 
transmission signal S228 in which the count signals 
S251 are transformed into serial data in response to 
clock signals S245 from a clock-generating circuit 252 

3S that will be described below. Reference numeral 252 de- 
notes the clock generating circuit which outputs the 
clock signal S245 for driving the data transfer circuit 250 
in response to a start signal S244 output from the trans- 
mission/reception control circuit 245. Further, a trans- 
it) mission end signal S247 output from the transmission/ 
reception control circuit 245 resets the start -of-meas- 
urement siorage circuit 254 to initialize the data trans- 
mission/reception device 2 which is the write control de- 
vice and, at the same time, the gate circuit 242 inhibits 

45 the passage of the timing signal from the hand-driving 
coil 15a. 

Next, operation of the reference value writing sys- 
tem of the wrist-type electronic timepiece 1 equipped 
with the sensor functions constituted as described 

so "above, will now be explained with reference to a time 
chart shown in Fig. 16. In an ordinary operation of the 
wrist-type electronic timepiece 1, the drive signal-gen- 
erating circuit 13 receives a 1-Hz signal from the fre- 
quency-dividing circuit 12 and outputs a motor drive 

55 pulse PM which is a timing signal. The hand-driving cir- 
cuit 14 receives the motor drive pulse PM and feeds the 
hand drive-driving signal S11 to the hand-driving coil 
1 5a which then drives the hand-driving device 23 to dis- 
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play the time while effecting the one-second hand move- 
ment. After the one-second hand movement is finished, 
the control signal-generating circuit 16 receives the fre- 
quency-divided signal S1 from the frequencyndividing . 
circuit 1 2 and outputs a reception possible signal S2 to $ 
change the hand-driving circuit 14 over to the receiving 
state, such that a transmission signal S228 from the 
write control device 2 is received by the hand-driving coil 
1 5a. At the same time, the control signal-generating cir- 
cuit 16 outputs a detection permit signal S3 so that the 
gate circuit 17 permits the passage of the reception sig- 
nal S12. Thus, the wrist-type electronic timepiece 1 fin- 
ishes its hand-moving operation and is held in a recep- 
tion possible state for a period of the reception possible 
signal S2 until the next hand-moving operation. 

In order to receive the timing signal from the wrist- 
type electronic timepiece 1 , on the other hand, the write 
control device 2 is, first, initialized by manipulating the 
switch 253. Upon manipulating the switch 253, the start - 
of-measurement storage circuit 254 outputs a system 
clear signal S249 and a reception permit signal S223. 
In response to the system clear signal S249, the trans- 
mission/reception change-over circuit 241 is changed 
over to the reception mode so as to receive the timing 
signal S40 from the wrist-type electronic timepiece 1 . At 
the same time, the reception permit signal S223 controls 
the gate circuit 242 to permit the passage of the timing 
signal from the transmission/reception coil 31 . The tim- 
ing signal S40 received from the wrist-type electronic 
timepiece 1 in this state passes through the gate circuit 
242 and is input to the signal-detecting circuit 242; i.e., 
the signal-detecting circuit 243 detects the reception 
signal PT which is the first timing signal (timing t1 in the 
time chart of Fig. 16). The counter circuit 244 counts the 
first reception signal PT1 and outputs a count signal 
S251. . . 

Upon receiving the signal PT, the transmission/re- 
ception control circuit 245 outputs a latch signal S250 
in response to which the data transfer circuit 250 stores 
the count signal S251. At the same time, the transmis- 
sion/reception control circuit 245 outputs a start signal 
S244 in response to which the clock-generating circuit 
252 operates to output a clock signal S245. In response 
to the clock signal S245, the data transfer circuit 250 
outputs the count signal S251 stored therein as a trans- 
mission signal S228 (timing t2 of the time chart of Fig. 
16). The transmission signal S228 is transmitted to the 
wrist-type electronic timepiece 1 via the transmission/ 
reception change-over circuit 241 and the transmission/ 
reception coil 31 . 

In the wrist-type electronic timepiece 1, the hand- 
driving circuit 14 is changed by the reception possible 
signal S2 of the control signal-generating circuit 16 over 
to the receiving state, and the signal S228 transmitted 
from the write control device 2 is received as the recep- 
tion signal S1 2 by the hand-driving coil 1 5a. The recep- 
tion signal S12 passes through the gate circuit 17, de- 
tected by the control signal-detecting circuit 18" and is 



output as a control data S7 \ The detected control data 
S7" are successively stored in the shift register 219 in 
response to data shift signals S5 output from the control 
signal-generating circuit 16. When the control data S7" 
are all stored, a control signal S6 is output. In response 
to the control signal S6, the control signal-generating 
circuit 16 outputs an A/D start signal S261 to actuate the 
sensor signal-processing circuit 260 (timing t2 in the 
time chart of Fig: 16). 

After the A/D conversion is finished, the sensor sig- 
nal-processing circuit 260 outputs an A/D end signal 
S262 (timing t3 in the time chart of Fig. 16). 

The A/D end signal S262 is transmitted as an elec- 
tromagnetic signal to the write control device via the 
hand-driving circuit 14 and the hand-driving coil 15a. 

The A/D end signal S262 received by the write con- 
trol device 2 passes through the gate circuit 242, and is 
input to-the signal-detecting circuit 243; i.e., the signal- 
detecting circuit 243 detects the received signal PT (tim- 
ing t3 in the time chart of Fig. 16). The counter circuit 
244 counts the received signals PT2 and outputs a 
count signal S251. Upon receiving the signal PT, the 
transmission/reception control circuit 245 outputs a 
latch signal S250 in response to which the data transfer 
circuit 250 stores the count signal S251 and, at the same 
time, outputs a start signal S244 in response to which 
the clock-generating circuit 252 operates to output a 
clock signal S245. In response to the clock signal S245, 
the data transfer circuit 250 outputs the count signal 
S251 stored therein as a transmission signal S228 (tim- 
ing t4 in the time chart of Fig. 16). The transmission sig- 
nal S228 is transmitted to the wrist-type electronic time- 
piece 1 via the transmission/reception change-over cir- 
cuit 241 and the transmission/reception coil 31. 

In response to the reception possible signal S2 out- 
put from the control signal-generating circuit 16, the 
wrist-type electronic timepiece 1 changes the hand-driv- 
ing circuit 14 over to the receiving state, so that the sig- 
nal S22B transmitted from the write control device 2 is 
received as a reception signal S12 by the hand-driving 
coil 15a. The signal S12 that is received passes through 
the gate circuit 1 7 and is detected by the control signal- 
detecting circuit 18" and is output as a control data S7 n . 
The detected control data S7" are successively stored 
in the shift register 21 9 in response to data shift signals 

55 output from the control signal-generating circuit 16. 
After the control data S7" are all stored, a control signal 

56 and a write signal S21 3 are output. The control sig- 
nal-generating circuit 16 outputs a select signal Pc in 
response to the control signal S6. In response to a select 
signal Pc input to the terminal C from the control signal- 
generating circuit 16, the memory setting circuit 262a 
outputs from the terminal 01 thereof the converted data 
Dc that is input to the terminal I from the A/D converter 
circuit 260d, and stores it in the memory A 262b in re- 
sponse to a write signal S21 3 (timing t4 in the time chart 
of Fig. 16). 

After having transmitted the write signal S213, the 
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write control device 2 outputs a pressurization instruc- 
tion signal S253 to operate the pressurizing device 255 
to be ready for measuring a second reference pressure 
value (timing 15 in the time chart of Fig. 16). After the 
passage of the pressure stabilizing time (timing between 
timings t5 and t6 in the time chart of Fig. 16), the pres- 
surizing device 255 outputs a pressurization end signal 
S252 to the transmission/reception control circuit 245. 
Then, as the next timing signal output from the wrist- 
type electronic timepiece 1 is received by the transmis- 
sion/reception coil 31 causing the signal-detecting cir- 
cuit 243 to output a third reception signal PT3 (timing t7 
in the time chart of Fig. 6), the transmission/reception 
control circuit 245, upon receipt of the signal PT, outputs 
a latch signal S250 in response to which the data trans- 
fer circuit 250 stores the count signal S251 . At the same 
time, the transmission/reception control circuit 245 out- 
puts the start signal S244 which causes the clock-gen- 
erating circuit 252 to output a clock signal S245. In re- 
sponse to the clock signal S245, the data transfer circuit 
250 outputs the count signal S251 stored therein as a 
transmission signal S228 (timing t8 in the time chart of 
Fig. 16). The transmission signal S228 is transmitted to 
the wrist-type electronic timepiece 1 via the transmis- 
sion/reception change-over circuit 241 and the trans- 
mission/reception coil 31 . 

In the time chart of Fig. 16, operations at timings t7, 
t8 and t9 are the same as the operations at the preced- 
ing timings tl, t2 and t3, and are not described here. 
Therefore, the following description starts with a timing 
t1 0 in the time chart of Fig. 1 6. In response to the recep- 
tion possible signal S2 output Irom the control signal- 
generating circuit 16, the wrist-type electronic timepiece 
1 changes the hand-driving circuit 14 over to the receiv- 
ing state, so that the signal S228 transmitted from the 
write control device 2 is received as a received signal 
SI 2 by the hand-driving coil 15a. The signal S12 that is 
received passes through the gate circuit 17 and is de- 
tected by the control signal-detecting circuit 18" and is 
output as a control data S7". The detected control data 
S7" are successively stored in the shift register 219 in 
response to data shift signals S5 output from the control 
signal-generating circuit 16. After the control data S7" 
are all stored, a control signal S6 and a write signal 321 3 
are output. The control signal-generating circuit 16 out- 
puts a select signal Pc in response to the control signal 
S6. In response to a select signal Pc input to the terminal 
C from the control signal-generating circuit 1 6, the mem- 
ory setting' circuit 262a outputs from the terminal 02 
thereof the converted data Dc that is input tothe terminal 
I from the A/D converter circuit 260d, and stores it in the 
memory B 262c in response to a write signal S213 (tim- 
ing tlO in the time chart of Fig. 16). 

Then, as aiming signal output from the wrist-type 
electronic timepiece 1 is received by the transmission/ 
reception coil 31 causing the signal-detecting circuit 243 
to output a fifth reception signal PT5 (timing t11 in the 
time chart of Fig. 1 6), the transmission/reception control 



circuit 245 receiving the reception signal PT5 outputs a 
transmission end signal S247. The transmission end 
signal S247 from the transmission/reception control cir- 
cuit 245 is input to the start-of-measurement storage cir- 

5 cuit 254 to reset it; i.e., the reception permit signal S223 
is no longer output and the gate circuit 242 is closed. 
Thus, one time of reference value writing operation is 
finished. When it is desired to effect the reference value 
writing operation again, the switch 253 should be de- 

io pressed. 

According to the present invention as will be obvi- 
ous from the above description, the hand-driving coil in 
the wrist-type electronic timepiece is also utilized as a 
coil for receiving signals transmitted from an external 
15 unit, enabling reference values for calculating a sensor 
characteristic equation to be automatically stored in the 
two memories in a state in which the electronic time- 
piece is finished, presenting great advantage from the 
standpoint of production. 

20 

Embodiment 6 

Another application of the data transmission/recep- 
tion system according to the present invention will be 
25 described next as embodiment 6 with reference to Figs. 
17 and 18. 

This embodiment deals particularly with an elec- 
tronic timepiece of high precision among many multi- 
functional electronic timepieces, i.e., deals with an elec- 
ta tronic timepiece having such a very high precision as a 
yearly variation in pace of several seconds. In an elec- 
tronic timepiece, in general, the driving circuit and, par- 
ticularly, the oscillation circuit undergoes a change de- 
pending upon the temperature, and deviation from the 
35 standard time undergoes a change, too, depending up- 
on a change in temperature and a change in environ- 
ment. 

In order to adjust for variation in the pace caused 
by a change in temperature, therefore, there has been 

40 proposed an adjustment method which adds a temper- 
ature compensation function circuit. According to the 
conventional method, however, adjustment is accom- 
plished in a modular state which, however, undergoes 
a variation when the module is fitted into the case, mak- 

45 ing it difficult to obtain high precision despite the lact that 
the adjustment is accomplished. 

This embodiment, therefore, provides a data trans- 
mission/reception system for realizing a high-precision 
electronic timepiece which enables the pace to be easily 

50 and correctly adjusted by actuating the temperature 
compensation function by simply sending a first data 
signal from an external unit without halting the operation 
of the electronic timepiece and without the need of dis- 
assembling the electronic timepiece, either, by solving 

55 the problems inherent in the prior art. 

Fig. 17 is a block diagram illustrating the constitu- 
tion of the electronic timepiece according to this embod- 
iment. 
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The fundamental constitution is nearly the same as 
the constitution of the electronic timepiece shown in Fig. 
2, and in which the same constituent portions are de- 
noted by the same reterence numerals as those of Fig. 
2. 

Reference numeral 11 denotes an oscillation circuit 
using a quartz oscillator to generate reference signals, 
which works to adjust the pace and to compensate the 
temperature by time-divisionally controlling the oscilla- 
tion capacitor in response to a temperature compensa- 
tion signal D3 from a temperature compensation data 
storage circuit 326. 

The temperature correction data storage circuit 326 
is equipped with a data memory constituted by a non- 
volatile memory or the like memory, and an operation 
means for calculating a temperature correction signal 
D3 from the data thereof, and receives from the shift reg- 
ister 19a data signal D2 made up of three pace data for 
different temperatures, calculates a temperature calcu- 
lation formula from the three pace data and stores it, 
and calculates a correction amount in line with the tem- 
perature calculation formula, and feeds it as a temper- 
ature correction signal D3 to the oscillation circuit 11. 

Reference numeral 325 denotes a temperature 
sensor which is operated by a sensor drive signal S31 5 
output from the control signal-generating circuit 16, and 
feeds a temperature data signal S316 with which the 
temperature correction data storage circuit 326 calcu- 
lates the temperature correction signal D3. 

Fig. 18 is a block diagram illustrating a temperature 
correction data transmission device 2 that works as a 
data transmission/reception device 2 for the electronic 
timepiece 1 having a temperature compensation func- 
tion, and a temperature vessel 47 which is a condition- 
varying device that provides a change in external con- 
ditions for the electronic timepiece 1. 

The fundamental constitution of the circuit is nearly 
the same as that of Fig. 3, and the same constituent por- 
tions as those of Fig. 3 are denoted by the same refer- 
ence numerals. 

In the temperature vessel 47 is contained the elec- 
tronic timepiece 1 . 

The temperature compensation operation of the 
embodiment will now be described with reference to 
Figs. 17 and 18. 

First, the operation for setting the temperature cor- 
rection function consists of placing the electronic time- 
piece 1 in the temperature vessel 47, and operating the 
switch 38 of the temperature correction data transmis- 
sion device 2 which is the data transmission/reception 
device 2, thereby to initialize the temperature correction 
data transmission device 2. 

Then, the transmission/reception control circuit 39 
outputs a temperature specifying signal S52 for setting 
the temperature vessel 47 at a temperature T1 . 

When a predetermined temperature T1 is reached, 
the temperature vessel 47 outputs a temperature setting 
end signal S53. 



In this state as explained with reference to Figs. 2 
and 3, a pace detect pulse PT from the electronic time- 
piece 1 is received to measure a pace data H1 at the 
temperature T1. The pace data H1 is set as a second 
5 data signal D6 to the data transfer circuit 44. 

At the same time, the temperature specifying signal 
S52 for setting the temperature T2 is fed to the temper- 
ature vessel 47. Upon receiving the temperature setting 
end signal S53 ol the temperature T2 from the temper- 
io ature vessel 47, a pace data H1 at the temperature T2 
is measured and is set as a second data signal D6 to 
the data transfer circuit 44. 

Next, to measure a pace data H3 of the third time, 
the temperature vessel 47 is set at a temperature T3; i. 
is e., the pace data H3 is measured and is set as a second 
data signal D6 to the data transfer circuit 44. 

After the measurement of the pace data of the third 
time is finished, the data transfer circuit 44 outputs pace 
data H1, H2 and H3 as transmission signals S28 that 
correspond to the second data signals D6 in synchro- 
nism with the timing signals from the electronic time- 
piece 1 . 

In the electronic timepiece 1, the transmission sig- 
nals S28 from the temperature correction data transmis- 
sion device 2 are received and are input as pace signals 
S4 to the shift register 19 which outputs the thus input 
pace signals S4 as data signals D2. 

The temperature correction data storage circuit 326 ■ 
calculates and stores the temperature calculation equa- 
tion for obtaining the temperature correction signal' D3 
from the data signal D2 made up of three pace signals 
and, thus, exhibits a temperature correction lunction. 

In the usual electronic timepiece 1 , the temperature 
sensor 325 is operated by the sensor drive signals SI 5 
periodically generated from the control signal-generat- 
ing circuit 16, and outputs a temperature data signal 
S316 that corresponds to the temperature. 

The temperature correction data storage circuit 326 
calculates the temperature correction signal D3 relying 
upon the temperature data signal S31 6 and the temper-, 
ature calculation formula, and feeds it to the oscillation 
circuit 11 . 

Based on the temperature correction signal D3, the 
oscillation circuit 11 adjusts the pace with respect to the 
temperature by controlling the time-dividing ratio of the 
oscillation capacitor, making it possible to realize a high- 
ly precise electronic timepiece. 

Though the above embodiments have dealt with the 
systems that effect the mutual communication at all 
times, the invention is in no way limited to such embod- 
iments only. For instance, the mutual communication 
mode may be established by pulling the crown of the 
electronic timepiece and the mutual communication 
may be carried out only within this period, making it pos- 
sible to decrease wasteful consumption of current and 
to decrease the likelihood of infiltration of noise. 

In the data transmission/reception system using the 
electronic timepiece according to the present invention 
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as described above, there is constituted a synchronous 
communication system which carries out two-way com- 
munication by sending a synchronizing signal (timing 
signal) necessary for the adjusting operation from the 
side of the electronic timepiece 1 , and sending a second 
data signal adapted to adjusting the electronic timepiece 
from the data transmission/reception device 2 which is 
an external device to the electronic timepiece 1 in syn- 
chronism with the timing signal. 

According to the above-mentioned system of the 
present invention, mutual communication is reliably car- 
ried out by the synchronous operation using timing sig- 
nals. Furthermore, the electronic timepiece which em- 
ploys a small cell as a power source and has little margin 
in energy generates a timing signal to control the timing 
in the operation of the mutual communication, and the 
external transmission/reception device that has a mar- 
gin in energy works responding thereto. Therefore, the 
electronic timepiece is allowed to save the consumption 
of energy contributing to lengthening the life of the cell. 

Moreover, employment of the synchronous opera- 
tion makes it possible to carry out the mutual communi- 
cation without halting the fundamental operation of the 
electronic timepiece. Unlike the conventional open sys- 
tem, therefore, no operation is required for correcting 
the time after the communication has been finished. By 
continuously controlling the external transmission/re-, 
ception device and the environment-varying device in 
synchronism with the timing signal from the electronic 
timepiece, furthermore, a variety kinds of characteristics 
can be adjusted when the electronic timepiece is in a 
finished state. 

According to the present invention, furthermore, the 
synchronizing signal, i.e., the timing signal is obtained 
by utilizing a pulse motor drive signal for driving the 
hands. , . .> 

Moreover, according to the present invention, the 
second data signal which is an adjustment data sent 
from the data transmission/reception device 2 in syn- 
chronism with the synchronizing signal, is a reception 
permit signal that can be received by the electronic time- 
piece only for a predetermined period of time, and there 
is output, in synchronism with the synchronizing signal, 
a reception permit period varying signal that varies the 
reception permit period. 

The reception permit period varying signal works to 
broaden the width of the reception permit signal when it 
is being received from the external unit during the re- 
ception permit period. 

The present invention is so constituted as to carry 
out the two-way communication during the non-driving 
period of the pulse signals without interrupting the pulse 
motor driving signals that are used as timing signals. 

Moreover, the data transmission/reception system 
of the invention includes a method in which after the re- 
ception of the second data signals from the external unit 
is started, the pulse motor is temporarily halted, and this 
delay of time is brought back to the normal time by the 



time restoring operation after the transmission of the da- 
ta signats has been finished. 

The present invention is further capable of automat- 
ically executing the operation for quickening or slowing 

s the pace. 

The operations for adjusting various functions of the 
multi-functional electronic timepiece aided by the data 
transmission/reception system of the present invention 
will include operation for adjusting the sound volume, 

io operation for adjusting the sensors relying upon char- 
acteristic curves, and operation for calling preset values 
of the timepiece such as storing predetermined data (ID, 
initials, phone numbers, personal identification num- 
bers, etc.) in the electronic timepiece, and reading or 

is calling the data by using external data signals. 

Claims 

20 1 . a data transmission/ reception system for electronic 
timepieces comprising: 



a data transmission/reception device (2) which 
receives a first data signal (S40) from an exter- 

25 nal unit, generates a second data signal (S41) 

in response to said first data signal that is re- 
ceived, and transmits said second data signal 
to the external unit; and 
an electronic timepiece (1) equipped with a 

30 transmission/reception means (15a) which 

transmits the first data signal to said data trans- 
mission/reception device, and receives said 
second data signal from said data transmis- 
sion/reception device; 

3S 

characterized in that said electronic timepiece (1 ) is 
provided with a timing signal-generating means, 
said data transmission/reception device (2) is pro- 
vided with a timing signal-receiving means (31 ) for 

40 receiving a timing signal (TM) output from said 
transmission/reception means (15a) of said elec- 
tronic timepiece, and said data transmission/recep- 
tion device transmits said second data signal (S41 ) 
to said electronic timepiece as external unit in syn- 

45 chronism with the timing signal that is received. 

2. A data transmission/reception system according to 
claim 1 , wherein said electronic timepiece (1 ) is so 
constituted as to rewrite the data in said electronic 

50 timepiece in response to a second data signal (S41 ) 
transmitted from said data transmission/reception 
device. 

3. A data transmission/reception system according to 
55 claim 1 , wherein said electronic timepiece has a da- 
ta signal detection permitting means (14) which, af- 
ter said timing signal is generated, enables the sec- 
ond data signal transmitted from said data transmis- 
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sion/reception device to be received for only a pre- 
determined period of reception possible time. 

4. A data transmission/reception system according to 
claim 3, wherein said data signal detection permit- 
ting means has a permit lime varying means (118) 
for varying the time period of said reception possible 
time. 

5. A data transmission/reception system according to 
claim 4, wherein the length of said reception possi- 
ble time is set to be short when the electronic time- 
piece is in a state ol waiting for the reception and is 
set to be long when the electronic timepiece is in a 
receiving state. 

6. A data transmission/reception system according to 
any one of claims 1 to 3, wherein said electronic 
timepiece is provided with a hand drive means for 
driving the hands, and the coil (15a) for driving the 
hands also works as said transmission/reception 
means. 

7. A data transmission/reception system according to 
claim 6, wherein said timing signal-generating 
means is a drive signal-generating circuit (13) of 
said hand drive means, and said timing signal (TM) 
is a drive signal (PM) for driving said hands. 

8. A data transmission/ reception system according to 
claim 7, wherein said data signal detection permit- 
ting means (14) sets a reception possible period in 
the hand non-driving period between said drive sig- 
nals. 

9. - A data transmission/reception system according to 

claim 1 , wherein said data transmission/reception 
device (2) generates a second data signal (S41) 
that is obtained through a predetermined operation- 
al processing in response to a first data signal in- 
cluding said timing signal transmitted from said 
electronic timepiece and in synchronism with said 
timing signal. 

10. A data transmission/reception system according to 
claim 7, wherein a timing signal (PH) generated by 
said timing signal-generating means (52) has a 
pulse width which is smaller than that of said hand 
drive signal, and does not drive said hand drive 
means even when it is applied to the coil for driving 
said hands. 

11. A data transmission/reception system according to 
claim 10, wherein said timing signal-generating 
means is a pace detect pulse -gene rating circuit 
(52), and said timing signal is a pace detect pulse 
(PH) applied to the coil for driving said hands. 



12. A data transmission/reception system according to 
claim 1, whefein the first data signal output from 

. said electronic timepiece (1 ) is a characteristic data 
signal related to said electronic timepiece. 

5 

13. A data transmission/reception system according to 
claim 12, wherein said electronic timepiece (1) is 
provided with a circuit (137) for generating said 
characteristic data signal and a storage means for 

10 storing said characteristic data signal. 

14. A data transmission/reception system according to 
claim 12 or 13, wherein said data transmission/re- 
ception device (2) has a characteristic data signal 

>5 output Irom said electronic timepiece, and a data 
signal-forming means for forming the second data 
signal that will be transmitted to said electronic time- 
piece based upon said characteristic data signal. 

20 15. A data transmission/reception system according to 
claim 12, wherein said characteristic data signal is 
the one selected from a pace signal, an acoustic 
- signal, a pressure characteristic signal or any sim- 
ilar like signal. 

25 

16. A data transmission/reception system according to 
claim 15, wherein said characterisitc data signal- 
detecting means is a pace signal-detecting means 
for said electronic timepiece, and said data signal- 

30 forming means is a pace adjusting amount data sig- 
nal-forming means. 

17. A data transmission/reception system according to 
claim 15, wherein said characteristic data signal- 

35 detecting means is an acoustic signal-detecting 
means (60) for detecting the acoustic signal output 
from the acoustic device of said electronic time- 
piece: and said data signal-forming means is an 
acoustic setting data-forming means (1000). 

40 

18. A data transmission/reception system for electronic 
timepieces comprising: 

a data transmission/reception device (2) which 
45 receives a first data signal (S40) from an exter- 

nal unit, generates a second data signal (S41) 
in response to said first data signal that is re- 
ceived, and transmits said second data signal 
to the external unit; 
so an electronic timepiece (1) equipped with a 

transmission/reception means (15a) which 
transmits the first data signal to said data trans- 
mission/reception device, and receives said 
second data signal from said data transmis- 
ss sion/reception device; and 

a condition-varying means (47) which gives 
changes in the external conditions to said elec- 
tronic timepiece; 



so 
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characterized in that said electronic timepiece 
(1) is provided with a timing signal-generating 
means, said data transmission/reception device (2) 
is provided with a timing signal-receiving means for 
receiving a timing signal output from said transmis- s 2. 
sion/reception means (15a) of said electronic time- 
piece, and said data transmission/reception device 
transmits the second data signal (S41) in synchro- 
nism with the timing signal that is received and con- 
trols the condition setting of said condition-varying io 
means of said electronic timepiece as external unit. 



19. A data transmission/reception system according to 
claim 18, wherein said electronic timepiece has a 
sensor function (325), and said condition -varying 
means (47) varies the conditions for said sensor 
function. 

20. A data transmission/reception system according to 
claim 19, wherein said sensor lunction is a pressure 
sensor function, and said condition-varying means 
is a pressure -varying device (255). 

21. A data transmission/reception system according to 
claim 18, wherein said electronic timepiece has a 
temperature compensation function for the refer- 
ence oscillator (11), and said condition -varying 
means is a temperature-varying device (47). 



Patentanspruche 

1. Dalen-Sende/Empfangssystem fur elektronische 
ZeitmeGgerate mit: 

einer Daten-Sende/Empfangsvorrichtung (2), 
die ein erstes Datensignal (S40) von einer ex- 
ternen Einheit empfangt, ein zweites Dalensi- 
gnal (S41) in Reaktion auf das erste Datensi- 
gnal, das empfangen wird, erzeugt und das 
zweite Datensignal an die externe Einheit sen- 
det; und ' 

einem elektronischen ZeitmeGgerat (t), das mit 
Sende/Empfangsmitteln (15a) ausgerustet ist, 
welche das erste Datensignal zu der Daten- 
Sende/Empfangsvorrichtung senden und das 
zweite Datensignal von der Daten-Sende/Emp- 
fangsvorrichtung empfangen; 

dadurch gekennzeichnet, daG das elektronische 
ZeitmeGgerat (1 ) mit taktsignalerzeugenden Mitteln 
versehen ist, wobei die Daten-Sende/Empfangs- 
vorrichtung (2) mrt taktsignalempfangenden Mitteln . 
(31 ) zum Empfangen eines Taktsignals (TM) verse- 
hen ist. das von den Sende/Empfangsmitteln (15a) 
des elektronischen ZeitmeGgerats abgegeben wird, 
und die Daten-Sende/Empfangsvorrichtung das 



zweite Datensignal (S41 ) an das elektronische Zeit- 
meGgerat ate extemer Einheit synchron mit dem 
Taktsignaj : das empfangen wird, sendet. 

Daten-Sende/Emplangssystem nach Anspruch 1, 
wobei das elektronische ZeitmeGgerat (1) so auf- 
gebaut ist, daG es die Daten in dem elektronischen 
ZeitmeGgerat in Reaktion auf ein zweites Datensi- 
gnal (S41) : das von der Daten-Sende/Empfangs- 
vorrichtung gesendet wird, uberschreibt. 

3. Daten-Sende/Empfangssystem nach Anspruch 1, 
wobei das elektronische ZeitmeGgerat datensignal- 
detektionserlaubende Mittel (14) aufweist, die nach 

.15 Erzeugung des Taktsignals ermoglichen, daG das 
zweite Datensignal, das von der Daten-Sende/ 
Empfangsvorrichtung gesendet wird, nur wahrend 
einer vorgegebenen empfangsfahigen Zeitspanne 
empfangen wird. 

20 

4. Daten-Sende/Empfangssystem nach Anspruch 3, 
wobei die datensignaldetektionserlaubenden Mittel 
ein^erlaubniszeitveranderndes Mittel (118) aufwei- 
sen, um die empfangsfahige Zeitspanne zu variie- 

25 ren. 

5. Daten-Sende/Empfangssystem nach Anspruch 4, 
wobei die Lange der empfangsfahigen Zeit sofest- 
gelegt ist, daG sie kurz ist, wenn das elektronische 

so ZeitmeGgerat in einem Empfangswartezustand ist, 
und so festgelegt ist, daG sie lang ist, wenn das 
elektronische ZeitmeGgerat in einem Empfangszu- 
stand ist. 

35 6. Daten-Sende/Empfangssystem nach einem der 
Anspruche 1 bis 3, wobei das elektronische Zeit- 
meGgerat mit Zeige rant riebsmitt ein zum Antreiben 
der Zeiger versehen ist und die Spule (15a) zum 
Antreiben der Zeiger auch als das Sende/Emp- 

40 fangsmittel arbeitet. 

7. Daten-Sende/Empfangssystem nach Anspruch 6, 
wobei das taktsignalerzeugende Mittel ein antriebs- 
signalerzeugender Schaltkreis (13) der Zeigeran- 

45 triebsmittel ist und das Taktsignal (TM) ein Antriebs- 
signal (PM) zum Antreiben der Zeiger ist. 

8. Daten-Sende/Emplangssystem nach Anspruch 7, 
wobei die datensignalerlaubenden Mittel (14) eine 

50 empfangsfahige Zeitspanne in der zeigerantriebs- 
losen Zeitspanne zwischen den Antriebssignalen 
festlegen. 

9. Daten-Sende/Empfangssystem nach Anspruch 1, 
55 wobei die Daten-Sende/Empfangsvorrichtung (2) 

ein zweites Datensignal (S41) erzeugt, das durch 
einen vorgegebenen Betriebsvorgang in Reaktion 
auf ein erstes Datensignal, welches das von dem 
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eleklronischen ZeitmeBgerat gesendete Taktsignal 
beinhaltet, und synchron zu dem Taktsignal erhal- 
ten wird. 

10. Daten-Sende/Empfangssystem nach Anspruch 7, s 
- wobei ein Taktsignal (PH), das durch die taktsignal- 

erzeugenden Mittel (52) erzeugl wurde, eine Puls- 
breite aufweist, die kleiner als jene des Zeigeran- 
triebssignals ist, und die Zeigerantriebsmittel nicht 
antreibt, selbst wenn es an die Spule zum Antreiben io 
der Zeiger angelegt wird. 

11. Daten-Sende/Empfangssystem nach Anspruch 10, 
wobei das taktsignalerzeugende Mittel ein Ge- 
schwindigkertsdetektions-lmpulserzeugungs- is 
schaltkreis (52) ist und das Taktsignal ein Ge- 
schwindigkeitsdetektionsimpuls (PH) ist, der zum 
Antreiben der Zeiger an die Spule angelegt wird. 

12. Daten-Sende/Empfangssystem nach Anspruch 1, 20 
wobei das erste Datensignal, das von dem eleklro- 
nischen ZeitmeBgerat (1) abgegeben wird, ein cha- 
rakteristisches Datensignal ist, das zu dem elektro- 
nischen ZeitmeBgerat in Beziehung steht. 

25 

13. Daten-Sende/Empfangssystem nach Anspruch 12, 
wobei das elektronische ZeitmeBgerat (1) mit ei- 
nem Schaltkreis (137) zum Erzeugen des charak- 
teristischen Datensignals und einem Speichermittel 
zum Speichern des charakteristischen Datensi- so 
gnals versehen ist. 

14. Daten-Sende/Empfangssystem nach Anspruch 12 
oder 13, wobei die Daten-Sende/Empfangsvorrich- 
tung (2) ein charakteristtsches Datensignal, das 35 
von dem elektronischen ZeitmeBgerat abgegeben 
wird, und ein datensignalerzeugendes Mittel auf- 
weist, um das zweite Datensignal zu erzeugen. das 

an das elektronische ZeitmeBgerat basierend auf 
dem charakteristischen Datensignal gesendet wird. 40 

15. Daten-Sende/Empfangssystem nach Anspruch 12, 
wobei das charakteristische Datensignal das aus 
einem GeschwindigkeitssignaL einem akustischen 
Signal, einem druckcharakteristischen Signal oder *s 
irgendeinem ahnlichen Signal ausgewahlte ist. 

16. Daten-Sende/Empfangssystem nach Anspruch 15, 
wobei die Mittel, die das charakteristische Datensi- 
gnal detektieren, geschwindigkeitssignaldetek- so 
tierende Mittel fur das elektronische ZeitmeBgerat 
sind und die datensignalerzeugenden Mittel dateh- 
signalerzeugende Mittel zur Einstellung des Ge- 
schwindigkeitsbetrags sind. 

55 

17. Daten-Sende/Empfangssystem nach Anspruch 15, 
• wobei die Mittel, die das charakteristische Datensi- 
gnal detektieren, akustiksignaldetektierende Mittel 



(60) sind, um das akustische Signal zu detektieren, 
das von der akustischen Vorrichtung des elektroni- 
schen ZeitmeBgerates abgegeben wird, und die da- 
tensignalerzeugenden Mittel Mittel (1000) zur Er- 
zeugung von Akustikeinstelldaten sind. 

18. Daten-Sende/Empfangssystem fur elektronische 
ZeitmeBgerate mit: 

einer Daten-Sende/Empfangsvorrichtung (2), 
die ein erstes Datensignal (S40) von einer ex- 
ternen Einheit empfangt, ein zweites Datensi- 
gnal (S41) in Reaktion auf das erste Datensi- 
gnal, das empfangen wird, erzeugt und das . 
zweite Datensignal zu der externen Einheit 
sendet; 

einem elektronischen ZeitmeBgerat (1 ), das mit 
Sende/Empfangsmitteln (1 5a) ausgerustet ist, 
welche das erste Datensignal an die Daten- 
Sende/Empfangsvorrichtung senden und das 
zweite Datensignal von der Daten-Sende/Emp- 
fangsvorrichtung empfangen; und 

Zustandsanderungsmitteln (47), die Anderun- 
gen der externen Zustande an das elektroni- 
sche ZeitmeBgerat weitergeben; 

dadurch gekennzeichnet, daB das elektronische 
ZeitmeBgerat (1 ) mit taktsignalerzeugenden Mitteln 
versehen ist, die Daten-Sende/Empfangsvorrich- 
tung (2), mit taktsignalempfangenden Mitteln verse- 
hen ist, um ein Taktsignal, das von den Sende/Emp- 
fangsmitteln (15a) des elektronischen ZeitmeBge- 
rats abgegeben wird, zu empfangen, und die Da- 
ten-Sende/Empfangsvorrichtung.i.das zweite Da- 
tensignal (S41) synchron mit dem Taktsignal, das 
empfangen wird, sendet und die Zustandseinstel- 
lung der Zustandsanderungsmittel des elektroni- 
schen ZeitmeBgerats als externer Einheit steuert. 

19. Daten-Sende/Emplangssystem nach Anspruch 18, 
wobei das elektronische ZeitmeBgerat eine Sen- 
sorfunktion (325) besitzt und die Zustandsande- 
rungsmittel (47) die Zustande fur die Sensorfunkti- 
on andern. 

20. Daten-Sende/Empfangssystem nach Anspruch 1 9, 
wobei die Sensorfunktion eine Drucksensorfunkli- 
on ist und das Zustandsanderungsmittel eine 
druckandernde Vorrichtung (255) ist. 

21. Daten-Sende/Emplangssystem nach Anspruch 18, 
wobei das elektronische ZeitmeBgerat eine Tempe- 
raturkompensationsfunktion fur den Referenzoszil- 
lator (11) besitzt und das Zustandsanderungsmittel 
eine temperaturandemde Vorrichtung (47) ist. 
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Revendlcatlons 

1 . Un systems Remission et de reception de donnees 
pour des instruments d'horlogerie electronique 
comprenant: 

un dispositif d'emission et de reception de don- 
nees (2) qui recoit un premier signal de don- 
nees (S40) provenant d'une unite externe, qui 
genere un deuxieme-signal de donnees (S4t) 
en reponse audit premier signal de donnees re- 
cu, et qui emet (edit deuxieme signal de don- 
nees vers I'unite externe; et 
un instrument d'horlogerie electronique (1) 
equipe d'un moyen d'emission et de reception 
(15a) qui emet le premier signal de donnees 
vers ledit dispositif d'emission et de reception 
de donnees, et qui recoit ledit deuxieme signal 
de donnees provenant dudit dispositif d'emis- 
sion et de reception; 

caracterise en ce que 

tedit instrument d'horlogerie electronique (1) 
est muni de moyens de generation de signal de ca- 
dencement; ledrt dispositif d'emission et de recep- 
tion de donnees (2) est muni de moyens de recep- 
tion d'un signal de cadencement (31 ) pour la recep- 
tion d'un signal de cadencement (TM) fourni en sor- 
tie par lesdit moyen d'emission et de reception (1 5a) 
dudit instrument d'horlogerie electronique; et ledit 
dispositif d'emission et de reception de donnees 
emet ledit deuxieme signal de donnees (S41 j vers 
ledit instrument d'horlogeriB electronique, en tant 
qu'unite externe en synchronisation avec le signal 
de cadencement: 

2. Un systeme d'emission et de reception de donnees 
selon la revendication 1, dans lequel ledit instru- 
ment d'horlogerie electronique (1 ) est constitue afin 
de pouvoir reecrire les donnees dans ledit instru- 
ment d'horlogerie electronique en reponse a un 
deuxieme signal de donnees (S41 ) emis a partir du- 
dit dispositif d'emission et de reception de donnees. 

3. Un systeme d'emission et de reception de donnees 
selon la revendication 1, dans lequel ledit instru- 
ment d'horlogerie electronique est muni de moyens 
d'autorisation de detection du signal de donnees 
(14) qui, apres la generation dudit signal de caden- 
cement, autorisent la reception du deuxieme signal 
de donnees emis a partir dudit dispositif d'emission 
et de reception de donnees uniquement pendant 
une periode predeterminee correspondant a un in- 
tervalle pendant lequel la reception est possible. 

4. Un systeme d'emission et de reception de donnees 
selon la revendication 3, dans lequel lesdits 
moyens d'autorisation de detection du signal de 



donnees presentent des moyens de variation de la 
periode d'autorisation (118) pour varier la periode 
pendant laquelle la reception est possible. 

5 5. Un systeme d'emission et de reception de donnees 
selon la revendication 4, dans lequel la longueur du- 
dit intervalle pendant lequel la reception est possi- 
ble est fixee a une faible valeur quand ('instrument 
d'horlogerie electronique est dans un etat d'attente 

to de reception, et est fixee a une valeur longue quand 
Tinstrument d'horlogerie electronique se trouve 
dans son etat de reception. 

6. Un systeme d'emission et de reception de donnees 
'5 selon Tune quelconque des revendications 1 a 3, 

dans lequel ledit instrument d'horlogerie electroni- 
que est muni de moyens d'entraTnement des 
aiguilles pour entraTner les aiguilles et dans lequel 
la bobine (15a) pour I'entraTnement des aiguilles 
20 fonctionne egalement en tant que moyen d'emis- 
sion et de reception. 

7. Un systeme d'emission et de reception de donnees 
selon la revendication 6, dans lequel lesdits 

2S moyens de generation de signal de cadencement 
sont un circuit de generation de signal d'attaque 
(1 3) pour lesdits moyens d'entraTnement d'aiguille, 
et dans tequet ledit signal de cadencement (TM) est 
un signal d'attaque (PM) pour I'entraTnement des 

30 aiguilles. 

8. Un systeme d'emission et de reception de donnees 
seton la revendication 7, dans lequel lesdits 
moyens d'autorisation de detection du signal de 

35 donnees (14) etablissent un intervalle pendant le- 
quel la reception est possible pendant la periode 
entre lesdits signaux d'attaque pendant laquelle les 
aiguilles ne sont pas entraTnees. 

40 9. Un systeme d'emission et de reception de donnees 
selon la revendication 1 , dans lequel ledit dispositif 
d'emission et de reception de donnees (2) genere 
un deuxieme signal de donnees (S41 ) qui est obte- 
nu grace a un traitement predetermine en reponse 

4S & un premier signal de donnees compbrtant ledit si- 
gnal de cadencement, emis a partir dudit instrument 
d'horlogerie electronique, et en synchronisation 
avec ledit signal de cadencement. 

50 10. Un systeme d'emission et de reception de donnees 
selon la revendication 7, dans lequel un signal de 
cadencement (PH) genere par lesdits moyens de 
generation du signal de cadencement (52) presente 
une large ur d'impulsions qui est inferieure a celle 

55 du signal d'entrainement d'aiguille et n'ent rain e pas 
lesdits moyens d'entrainement d'aiguille meme 
quand il est applique a la bobine pour I'entraTne- 
ment des aiguilles. 
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11. Un systeme d'emission et de r6ception de donn6es 
selon la revendication 10, dans lequel lesdits 
moyens de generation du signal de cadencement 
sont un circuit de generation d'impulsions de cap- 
tage du rythme (52)" et dans lequel ledit signal de ' 
cadencement est une impulsion de captage de ryth- 
me (PH) appliquee a la bobine pour I'entraTnement 
des aiguilles. 

12. Un systeme d'emission et de reception de donnees 
selon la revendication 1 , dans lequel le premier si- 
gnal de donnees tourni en sortie par ('instrument 
d'horlogerie electronique (1) est un signal de don- 
nees caracteristique dudit instrument d'horlogerie 
electronique. 

13. Un systeme d'emission et de reception de donnees 
selon la revendication 12, dans lequel ledit instru- 
ment d'horlogerie electronique est muni d'un circuit 
(137) pour la generation dudit signal de donnees 
caracteristique, ainsi que de moyens de stockage 
pour le stockage dudit signal de donnees caracte- 
ristique. 

14. Un systeme d'emission et de reception de donnees 
selon la revendication 12 ou 13, dans lequel (edit 
dispositif d'emission et de reception de donnees (2) 
presente un signal de donnees caracteristique tour- 
ni en sortie par ledit instrument d'horlogerie electro- 
nique, ainsi que des moyens de lormation d'un si- 
gnal de donnees pour former le deuxieme signal de 
donnees qui sera emis vers ledit instrument d'hor- 
logerie electronique sur la base dudit signal de don- 
nees caracteristique. 

15. Un systeme d'emission et de reception de donnees 
selon la revendication 12, dans lequel ledit signal 
de donnees caracteristique est choisi parmi un si- 
gnal de rythme, un signal acoustique. un signal ca- 
racteristique de la pression ou tout signal simiiaire. 

16. Un systeme d'emission et de reception de donnees 
selon la revendication 15, dans lequel lesdits 
moyens de detection de signal de donnees carac- 
teristique sont des moyens de captage d'un signal 
de rythme pour ledit instrument d'horlogerie elec- 
tronique et dans lequel lesdits moyens de formation 
du signal de donnees sont des moyens de formation 
de signal de donnees representant une grandeur 
de reglage du rythme. 

17. Un systeme d'emission et de reception de donnees 
selon la revendication 15, dans lequel lesdits 
moyens de detection de signal de donnees carac- 
teristique sont des moyens de captage d'un signal 
acoustique (60) pour capter un signal acoustique 
emis en sortie par le dispositif acoustique dudit ins- 
trument d'horlogerie electronique, et lesdits 



moyens de formation du signal de donnees sont des 
moyens de formation des donnees de reglage 
acoustique. 

5 1 8. Un systeme d'emission et de reception de donnees 
pour un. instrument d'horlogerie electronique com- 
prenant: 

un dispositif d'emission et de reception de don- 

io nes (2) qui recoit un premier signal de donnees 

(S40) provenant d'une unite externe, qui gene- 
re. un deuxieme signal de donn6es (S41 ) en r6- 
ponse audit premier signal de donnees qui est 
recu, et que ledit deuxieme signal de donnees 

is vers Punite externe; 

un instrument d'horlogerie electronique (1) 
equipe d'un moyen d'emission et de reception 
(15a) qui emet le premier signal de donnees 
vers ledit dispositif d'emission et de reception 

20 de donnees et qui recoivent ledit deuxieme si- 

gnal de donnees provenant dudit dispositif 
d'emission et de reception de donnees; et 
des moyens de variation d'une condition (47) 
qui provoquent des variations des conditions 

25 externes pour ledit instrument d'horlogerie 

electronique; 

caractehse en ce que 

ledit instrument d'horlogerie electronique (1) 

so est muni de moyens de generation de signal de ca- 
dencement, en ce que ledit dispositif d'emission et 
de reception de donnees (2) est muni de moyens 
de reception d'un signal de cadencement pour re- 
cevoir un signal de cadencement provenant dudit 

35 moyen d'emission et de reception (15a) dudit ins- 
trument d'horlogerie electronique, et en ce que ledit 
dispositif d'emission et de reception de donnees 
emet le deuxieme signal de donnees (S41) en syn- 
chronisation avec le signal de cadencement recu, 

40 et commande le reglage de condition desdits 
moyens de variation de condition dudit instrument 
d'horlogerie electronique en tant qu'une unite exter- 
ne. . . 

45 19. Un systeme d'emission et de reception de donnees 
selon la revendication 18, dans lequel ledit instru- 
ment d'horlogerie electronique comporte une fonc- 
tion de capteur (325) et lesdits moyens de variation 
de condition (47) varient des conditions pour ladite 

so fonction de capteur. 

20. Un systeme d'emission et de reception de donn6es 
selon la revendication 19, dans lequel ladite fonc- 
tion de capteur est une fonction de captage de pres- 

ss sion, et lesdits moyens de variation de condition 
sont un dispositif de variation de la pression (255). 

21. Un systeme d'emission et de reception de donnees • 
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selon la revendication 18, dans lequel ledit instru- 
ment d'horlogerie Electron ique presente une fonc- 
tion de compensation de temperature pour I'oscilla- 
teur de reference (1 1 ) et dans leque! lesdits moyens 
de variation de condition sont un dispositif de varia- s 
tion de temperature (47). 
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